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EDITORIAL 


Forest PROPAGANDA AND FORESTRY 


By FRANKLIN W. REED 


Executive Secretary, Society of American Foresters 


the United States would be the most 

thickly wooded country in the world. 
Women’s clubs, Rotarians, Kiwanians, 
hundreds of civic clubs of every descrip- 
tion, Waltonians, sportsmen, nature lovers, 
foresters, lumbermen, school teachers, 
newspapers, and lately even realtors 
throughout the length and breadth of the 
country are all talking forestry. 

*“In spite of all this talk, our old for- 
ests are disappearing just as fast as be- 
fore and even the second-growth is being 
cut into at a rapidly increasing rate. The 
fire situation shows only slight improve- 
ment and the acreage of idle land is in- 
creasing. 

“Why such divergence between words 
and action? When will public opinion 
reach such a saturation point that words 
will be precipitated into deeds? 

“The army of people who would rather 
talk forestry than practice forestry is in- 
creasing. Has the forestry movement, as 
it spread out, lost its depth and punch? 
Is this a natural process in a democracy 
before the people are moved to action or 
is the whole forestry movement going to 


‘Ti WORDS would make trees grow, 


degenerate into mere talk? Or is the 
forest profession lacking aggressive lead- 
ership which could convert sentiment into 
action? Is all well with our forest 
propaganda or are we foresters at fault 
in not knowing how to capitalize this 
wide-spread sentiment into real forest 
progress, and finding the practice of for- 
estry beset with difficulties, yield ourselves 
to the temptation of mere talk? The 
situation needs a careful analysis. We are 
off either on our economics or . . . psy- 
chology.” 

Please note that the foregoing parag- 
raphs are quoted. They appeared as the 
editorial in the April, 1926, issue of the 
JourNAL. That there was some element 
of truth in them must be true because they 
stimulated so much discussion both oral 
and written. In the ensuing months ar- 
ticles, editorials, and letters to the editor, 
appeared in the JoURNAL some, pleading 
for more dirt and fewer desk foresters, 
others, supporting the current flood of 
propaganda and arguing for more of it, 
and others still, simply adding to our 
already ample accumulation of forestry 
as she is spoken. 
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How is it to-day, seven years later? Is 
it in order again to raise the question if 
we foresters are not still talking too much 
and doing too little? Do we still con- 
tinue to find it safer and pleasanter to 
spout glittering generalities from the lec- 
ture platform, than to go out in the 
woods and do something that will make 
more and better trees grow faster? 

In figuring out answers to such ques- 
tions it might be well to consider E. T. F. 
Wohlenberg’s article in the March, 1933, 
JouRNAL, under the title, “Leadership in 
Forestry and Lumbering,” wherein he 
credits the forester with much knowledge, 
and a fair degree of intelligence, and 
debits him with a lack of courage 
and initiative. The lumberman on the 
other hand he praises for his courage 
and initiative and blames for his igno- 
rance and lack of common sense. Which 
of the two is the worse is hard to say, 
but surely the possession of knowledge 
and intelligence should give a man the 
courage to go ahead and do things. 

Occasionally some forester on the pub- 
lic payroll has taken such line of thought 
to heart and has proposed a specific plan 
for doing something concrete. Too often 
he finds both himself and his plan jumped 
on with both feet by his fellows in har- 
ness, because neither are 100 per cent 
perfect in every last detail. He gets little 
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thanks for trying. More rarely some one 
of our profession has tired of serving the 
cause for little pay and less appreciation 
and has taken his talents and his pro-_ 
fessional ability where they will return 
him a fair material reward. Such a man 
his professional brothers are prone to look 
upon askance, for his apostasy. We 
whisper about him in dark corners, con- 
cerning his professional prostitution. Are 
we really so much disturbed by the 
ethical questions involved. Is it not more 
likely that we are jealous of his courage 
and initiative, which we ourselves lack? 
The propounding of such questions, it 
is sincerely hoped, will not open another 
spigot for a further flood of theoretical 
dissertions on what ought to be done or 
of alibis for not doing it. Instead of that 
can we not expect repudiative answers, 
for publication in the JouRNAL, in the 
form of authentic accounts of things 
which actually have been accomplished, 
or are now in process of being done. 
Those of us who lived our childhood 
before the days of radios and motor cars 
will remember the old copy book advice, 
“Example is better than precept.” Surely, 
even in these parlous times, there are some 
woods foresters left who have examples 
to tell about. The JouRNAL’s readers, for 
the nonce, may be fed up on precept. 


FEDERAL FOREST ACTIVITIES 


As the May issue of the JourNAL goes 
to press three important federal under- 
takings are coming to a head whose de- 
velopment and effect, during the coming 
summer, on forestry in general should 
command the earnest interest of all mem- 
bers of the profession. 

First, of course, is President Roose- 
velt’s plan to use the public forests as a 
basis for large scale unemployment re- 
lief. It has received so much front page 
attention in the daily press as to require 
no redescription here. The U. S. Forest 


Service, in codperation with the War and 
Labor Departments, and under the per- 
sonal direction of the President himself, 
is concentrating all of its best energies on 
writing the scheme into a definite pro- 
gram of action. It should be in reason- 
ably smooth working order before sum- 
mer begins. Much will be accomplished 
no doubt in the way of improved fire 
protection and timber growing conditions 
in the national and state forests, and of 
forest insect and disease control not only 
on the publicly owned lands but also on 
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the adjoining or intermingled private 
properties. The federal foresters are 
counting on the undertaking to stimulate 
greatly the forestry movement as a whole. 
The progress of events during the coming 
summer will tell the story, and will, it is 
hoped, be the subject of comment and dis- 
cussion in the October JOURNAL. 

Second, is the much talked of Copeland 
Report to which the Branch of Research 
in the U. S. Forest Service has been de- 
voting its ablest talent for the past eight 
months or more, and which is now in 
press as a U. S. Senate Document. The 
report will comprise, one is told, some- 
thing like 2,500 printed pages. The sum- 
mary alone is understood to cover 158 
typewritten pages and constitutes quite a 
document in itself. The forthcoming of 
such a report, in normal times, would be 
front page news. It promises to be the 
most complete, comprehensive, reliable, 
and up-to-date compendium of forest facts 
ever attempted,—a forestry encyclopedia 
which every forester should have at his 
elbow for ready reference. It is unfor- 
tunate, in a way, that an accomplishment 
of this sort should be over-shadowed for 
the time being by the President’s unem- 
ployment relief reforestation project. 

The conclusions drawn by the authors 
as to the inadequacy of private owner- 
ship to meet national requirements and 
the consequent need for greatly expanded 
public forest ownership, and intensified 
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public activity in other forestry lines, 
will presumably call forth dissenting opin- 
ions from some members of the profession. 
Those who are inclined to feel that way 
are urged to study the report itself, as 
soon as it becomes available and ac- 
quaint themselves with the line of reason- 
ing that leads to such deductions. The 
assertion that our current saw timber re- 
quirements are still five times in excess 
of the annual growth and the importance 
given to this factor in the proposed pub- 
lic policies and programs should engage 
the especial interest of those foresters 
intimately concerned with the current 
problems of the forest industries and of 
timberland ownership. 

It is regrettable that this epoch-making 
report did not become available in time 
for more thorough review and editorial 
comment in the May JournaL. We should 
look forward to no little constructive dis- 
cussion and comment concerning it in the 
October issue. 

The third important federal activity of 
interest to the profession just now com- 
ing to a head is the plans of the new 
Administration for departmental reorgan- 
ization. Gossip has it that the Department 
of Agriculture will be radically curtailed 
in its activities and expenditures, involv- 
ing the Forest Service, particularly along 
research lines. Here again the JOURNAL 
must go to press before the actual facts 
can be reported. 
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FOREST EDUCATION 


By EMANUEL FRITZ 


Associate Professor of Forestry, University of California 


This article, by the former editor of the JouRNAL, was prepared originally as a review, 
but because of its length and many quotations of significant statements, is presented 
as an article. 


HE recent book, Forest Education, 
| by Dean H. S. Graves and Profes- 
sor C. H. Guise, and published by the 
Yale University Press, is a most thorough 
appraisal of American education in for- 
estry and of the schools themselves. The 
book is essentially the report of the For- 
est Education Inquiry set up and con- 
ducted under the auspices of the Society 
of American Foresters and made possible 
through a grant of $30,000 by the Car- 
negie Corporation of New York. It 
brings together a wealth of information 
concerning education in forestry. It dis- 
cusses forestry as a field of employment, 
the education required by foresters, and 
the teaching equipment, staffs, finances 
and policies of the various schools. For 
comparison, the policies and methods of 
training at foreign schools of forestry 
are described. 

The purpose of the Inquiry was “to aid 
in strengthening the foundations of the 
system of forest education in America.” 
The authors report that “The last decade 
has been characterized by a progressive 
maturing of the profession of forestry. 
The work of forestry is being directed by 
men of experience and of ripened judg- 
ment. Each year the problems of forestry 
are becoming more intensified and the 
technical demands on foresters more ex- 
acting.” They note also that “A clearer 
perception of the special fields of work 
and their requirements is tending to de- 
velop an increasing individualization of 
forest schools”; and that, “some of the 
schools have not been able to keep pace 


with the newer educational demands,” 
with “an ever increasing disparity be- 
tween the better equipped schools and 
those weakly supported.” 

Eagerly awaited for its help in shaping 
policies and improving teaching, its ap- 
pearance was dreaded by others. Al- 
though it minces no words in making 
general criticism, it leaves it to individual 
schools to make analyses of how they 
meet the standards set up in the book, e.g. 
“There is abundant criticism that the — 
graduate forester is weak in this [eco- 
nomics] aspect of his education,” and 
“silviculture constitutes a weak spot in 
many forest schools... .” or “There is” 
considerable diversity . . . . in the man- 
ner of presenting . . . . the study of 
wood.” And many others. It is apparent 
that the intention of the authors was sole- 
ly to set up a general plan along which 
forestry education should be developed 
rather than reporting upon the schools — 
individually, or sitting as judges of their 
effectiveness. An honest study of the re- 
port and equally honest self analysis will _ 
give any school head or subordinate the 
specific information he needs for apprais- 
ing his own set-up. 

The book is in four parts. Part 1, on 
the background of forest education, is a 
splendid summation of the scope and 
character of forestry and the history of - 
forest education! in the United States. 
Part 2, on the occupations of foresters, 
has chapters on their fields of employ- 
ment and occupational activities in a 
number of categories, and their salaries. 


*Throughout the book the authors use “forest education” and “forest schools” rather than “for- 


estry education” and “forestry schools.” 


Which is correct? 
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Here is summarized much of the informa- 


tion the authors obtained from 2,560. 


questionnaries, 57 per cent of the total 
number sent out. The first American- 
trained forester graduated in 1900; in 
1931 almost 400 were graduated, and the 
total number of American-trained for- 
esters exceeds 4,500! Sixty-seven per cent 
of the 2,560 replying were in forestry 
work of some kind. Of these, 27 per 
cent were employed by the U. S. Forest 
Service, 6 per cent by other federal bu- 
reaus, 1] per cent by state services, 
9 per cent by schools, 29 per cent by for- 
est industries, 3 per cent had returned for 
graduate studies. One-half of the 1,718 in 
forestry work had jobs of an administra- 
tive character. Chapters 4 and 5, describ- 
ing the various occupations in manage- 
ment, administration, utilization, research, 
education and extension, into which for- 
esters have drifted and for which their 
training specially fits them, are of special 
value to the student and prospective stu- 
dent, in giving a birds-eye view of each 
branch of forestry and should be helpful 
in selecting a specialty and ultimate em- 
ployment. Of no less value are they to the 
teacher for its thorough stock-taking sur- 
vey of the occupations for properly or- 
ganizing the schools and courses. As to 
research, the authors state “The inade- 
quately-trained man is unable to meet the 
demands of modern forest research.” 
They treat this subject with more restraint 
than has been the custom of other writers. 
The reviewer believes that certain of the 
schools have performed and are now per- 
forming a real service in developing the 
men who have real aptitude for research. 
In fact the younger forest investigators 
have a far superior fundamental training 
than their elders. There is danger, how- 
ever, of overemphasizing or oversanctify- 
ing research and of encouraging research 
careers indiscriminately. Furthermore, if 
a prospective researcher is expected to 
20 to the expense of obtaining a Ph.D. 
the research agencies must compensate 
him accordingly. 
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Chapter 6 on salaries will be thumbed 
over critically by the young forester. The 
authors believe it significant that 73 per 
cent of the holders of undergraduate de- 
grees were able to obtain as their first 
employment, work directly in forestry, al- 
so that 59 per cent have their headquar- 
ters in cities of over 10,000 and 32 per 
cent in cities of over 100,000. ‘The me- 
dian salary for the class of 1929 is 
$1,800. This median rises to $4,000 for 
those who have been out of college 15 
years.” For those who took also the 
master’s degree, the 1929 median is 
$2,000, and they beat the holders of 
bachelor degrees by only one year in rais- 
ing this to $4,000. “The fact that those 
who have been out of college for approxi- 
mately twenty years and who are now in 
industrial work are receiving a median 
salary of approximately $2,000 to $2,500 
beyond that received in public work is 
of considerable interest.” Forestery as a 
vocation thus appears to be no less remu- 
nerative than, say, engineering. “For- 
esters who have risen to responsible posi- 
tions in the logging industry on the West 
Coast are in numerous instances receiv- 
ing salaries ranging from $5,000 to $10,- 
000. On the other hand, it should frank- 
ly be mentioned that a large number of 
men in every phase of industrial employ- 
ment are receiving meagre salaries. State- 
ments have often been made at forest 
schools that industrial service leads to 
higher salaries than public service. This 
is undoubtedly true for those who have 
the ability to reach the upper levels; but 
there are many men in the industries to- 
day who are not likely to attain better 
salaries than they might attain in public 
employment. One cannot fail to gain the 
impression, after studying the individual 
salaries, that a considerable number of 
highly paid positions are available in the 
industries, but that they are available 
only to men of outstanding ability. A 
man has the opportunity to earn more 
money by going into the industry than he 
can earn in public service. The extent of 
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his earnings depends entirely on his own 
ability. To the man of no special quali- 
fications, one form of employment offers 
about the same opportunities as another.” 
The maximum salary reported was $20,- 
000. The data of Part 2 is presented also 
in 9 tables and 2 graphs. 


Part 3, which deals with the education 
of foresters, starts out with a very fair 
and frank appraisal of the non-college 
man’s opportunities to rise to a responsi- 
ble position in forestry, and mentions a 
number of phases of forestry work, in- 
cluding planting, cruising and logging, 
for which a college education is not es- 
sential. It would be difficult for the most 
academically-minded man to refute the 
statement that so much of the forester’s 
actual work can be performed satisfac- 
torily and sometimes better by one who 
has worked himself up through native 
ability and self education. At the same 
time it seems to weaken later arguments 
for a five-year course and in fact for in- 
tensive forest education in general on our 
present scale. It is a statement that 
should be read carefully by prospective 
forestry students and teachers. It might 
help one realize that a college education 
is not intended for vocational training, 
but rather a foundation upon which to 
build up one’s directive and creative abil- 
ities. “The directive work calls for men 
who have the outlook and the basic 
knowledge essential to creative planning 
and skilled supervision.” This is a hint 
to develop leadership qualities rather 
than manual skill. 


The authors believe the present 4-year 
curricula to be inadequate for turning out 
trained foresters in the professional sense 
and that an additional period of school- 
ing or a systematic apprenticeship should 
be available, preferably the former. A 
great deal might be said for a fifth year, 
but is it not the individual student’s own 
peculiar aptitudes, personality and needs 
that should be weighed first? For many 
a fifth year would be useful, for many 
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others a fifth year is unnecessary and 
sometimes even harmful. The Civil Serv- 
ice Commission gives some extra credits 
to a 5-year graduate, but we find that 
among forest supervisors, for example, 
a heavier percentage of 4-year graduates 
and non-college men. No matter how 
good the school and the training, the 
final result depends upon the individual’s 
own native endowments. “Two circum- 
stances have . . . . operated to accentuate 
the difficulty of providing an adequate 


training in four years..... The first is 
the broadening scope of interests and 
activities in forestry. .... The second is 


the increasing body of forestry knowl- 
edge ....” The authors find much to— 
criticize in the lack of thoroughness in 
fundamentals and lay it to hasty fact- 
cramming, and too much factual and de- 
scriptive instruction. “In altogether too 
many cases the forest schools have begun 
at the top of their educational work in- 
stead of at the bottom.” Their solution 
is “the employment of more thoroughgo- 
ing, concentrated, and above all, original 
methods both by teachers and by stu- 
dents.” Opinions solicited from many 
employers of foresters suggest “greater 
attention to developing the intellectual 
powers of students, stimulating their 
broad interest in human affairs and in the 
arts and sciences of civilization, giving 
them a better command of the English 
language in speaking and writing, and de- 
veloping more acute powers of observa- 
tion, greater accuracy, concentration, and 
thoroughness, and other qualities that 
through long experience stand out more 
prominently as essentials than much of 
the specific factual and descriptive knowl- 
edge presented in the classroom.” 
Discussing individual subjects of in- 
struction in Chapters 9, 10 and 11, the 
authors are very specific as to what the 
courses should contain and how and from 
what angle they should be taught. In 
these chapters the teachers will find much 
help, even if they cannot agree entirely 
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with the suggestions. In the suggestions 
for teaching in the field of forest utiliza- 
tion the authors have broken away from 
the almost traditional disregard by the 
profession of anything beyond the raising 
of the tree, and from the viewpoint that 
the forester’s work is done when he has 
matured a tree. Tree production is really 
of no import if the product cannot be 
utilized. 

In Chapter 12 is outlined a 4-year cur- 
riculum which epitomizes the Inquiry’s 
study of what training a forester should 
have. This is followed with some discus- 
sion of existing curricula. The outline 
gives an opportunity for comparing spe- 
cific curricula with what might be con- 
sidered an ideal. Chapter 13 raises im- 
portant questions on field work and 
makes it evident that the authors are not 
satisfied that this important phase of for- 
estry teaching is adequately handled. “It 
is a regrettable fact,” they say, “that for- 
esters are oftentimes not alert in observ- 
ing many interesting and important things 
about them. In some cases this is due to 
lack of a good scientific groundwork of 
forestry.” Certainly a forester, above all, 
should be observant, but this can be de- 
veloped only by an inspiring teacher in 
an interested student. “A great deal has 
been said about the attitude of the young 
forester toward his work after graduation 
—that many are unprepared to begin at 
the bottom; that they expect advance- 
ment too rapidly; that they cannot adjust 
themselves readily to unaccustomed phys- 
ical environments and modes of life; 
that they do not understand how to deal 
with people whose traditional circum- 
stances and point of view differ from 
those with whom the young men _ have 
previously associated.” Perhaps the en- 
tire profession is responsible for this, for 
what young forester has not listened to a 
talk eulogizing the school-trained forester 
over the old-time woodsman. The old 
woodsman, himself, may be “trained,” 
though not at school. Self-imposed disci- 


oll 


pline and training often produce better 
men than organized training at school 
and such men should be respected. The 
average forestery graduate needs humility 
as much as his elders. 


Under Graduate Study in Chapter 14 
the authors recognize the important fact 
that “Every graduate student represents 
an individual case.” Chapter 15 takes up 
vocational and semi-professional training, 
in which so little effort has been made in 
America, and offers strong arguments for 
and against it which should be weighed 
carefully before any new schools offering 
such training are organized. Part 4 
covers educational policy and organiza- 
tion, the staffs, students, finances, and 
teaching facilities. It contains the meat 
of the individual school inspection and is 
the most critical part of the book. The 
great differentiation as to special policy 
is regarded as a “distinct sign of educa- 
tional progress.” In several places the 
authors express themselves unequivocally 
that the number of professional forest 
schools is unnecessarily large. It is the 
strongest statement made in the book and 
there will be rather general agreement 
upon it. But a sharp distinction is made 
between limited instruction and a full 
professional course, and they “would en- 
courage the teaching of forestry in the 
land-grant colleges, wherever desired, and 
also in other institutions. We urge that a 
professional course be introduced only 
where there is a real justification for add- 
ing a forest school to the present large 
number and where financial support can 
be afforded commensurate with training 
of a high degree of excellence. 

We also question the justification for 
two forest schools in a given State, re- 
gardless of whether they are supported 
by state funds or are privately endowed.” 
Rating of the schools is neatly avoided, 
but “attention is called to the great dis- 
parity of quality of the educational work. 
.... We believe that the time has not yet 
arrived to rate the forest schools, as has 
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been done in some other professions. In 
the first place, forestry itself is not yet 
stabilized like medicine, law, and engi- 
neering. There is not a full recognition 
of the requirements and standards of for- 
est education.” Comparisons may be 
odious but they are helpful and may have 
a salutary effect. Since the authors have 
the requisite data it would seem that they 
should supplement their present report 
with one, for more restricted distribution, 
which gives a detailed appraisal of each 
school. A general statement does not 
help the individual school enough to pre- 
sent a strong case to its trustees for bet- 
ter support. 


Commenting on the teaching staffs, a 
wide range was found in the number of 
teachers. The striking feature is the “pro- 
portionately large number of schools 
which have a very small staff devoting its 
full time to forestry. This situation takes 
on added significance when one studies 
the scope of work which the individual 
members of the smaller faculties under- 
take . . . . the diffusion of effort of an 
instructor over several major fields of 
~forestry makes him an educational Jack- 
of-all-trades. .... The median figure of 
125 student credit hours represents a rea- 
sonable load for an individual teacher.” 
Would it not be well for the Society of 
American Foresters to take an active part 
here and point out to school trustees that 
forestry is as diverse as agriculture, that 
it has as many and equally important 
branches as agriculture, and that it should 
have a comparable staff? Isn’t it just as 
fatal to quality for one man to teach silvi- 
culture, grazing, logging and wood tech- 
nology as it would be for one to teach 
agronomy, poultry husbandry, fruit prod- 
ucts and irrigation? A recognition of this 
fact would bring about the eventual elimi- 
nation (or limitation to a specialty) of 
some schools and the strengthening of 
those better able to raise finances. As it 
is now, none is really complete. 


The paragraphs concerning the scholar- 
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ship and research activities of the teach- 
ers deserve high commendation. It is 
granted by everyone that a teacher should 
be a scholar in the sense that he should 
know his subject thoroughly, keep up-to- 
date, do inspiring teaching, and, if not 
overloaded with teaching or other duties, 
to make real research contributions and 
be active in his profession generally. And 
the authors have not overlooked the very 
sad fact that the teacher who endeavors 
to secure promotion through compe- 
tence as a teacher is often disappointed. 
For, not a few universities worship re- 
search above teaching, and demand out- 
put in the form of publications rather 
than in quality of teaching. In such a 
school the teacher who has the ambition 
to be broadly and fully informed pays 
a heavy penalty to the god research. 
The authors have X-rayed the students 
as thoroughly as they have the teachers. 
Some concern is expressed that the quality 
of students entering forest schools is low- 
er than that in other professional schools. 
Among qualifications emphasized are in- 
terest, adaptability and self reliance. “It 
is suggested that there are too many stu- 
dents in the schools who have been at- 
tracted by the romance of forestry ... . 
and who have little conception of the 
realities of professional work.” The 
necessity for more intelligent student 
guidance is recognized as well as_ the 
frank elimination of the unfit. The un- 
justifiable and artificial glorification of 
forestry by speakers is not overlooked. 
The great diversity of financial support 
and educational facilities reported is 
significant. Lack of an adequate li- 
brary is pointed out as a serious weak- 
ness of a large proportion of the schools. 
Of the school forest the report states 
“Facilities for field instruction in forestry 
are as essential as a hospital in medicine. 
It is in the forest that the forest school 
finds the material and the practical prob- 
lems with which the forester deals... . 
the advantages of actual ownership of a 
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school forest of suitable size and charac- 
ter are so great as to constitute practical- 
ly a necessity for a well-developed forest 
school.” How true, yet how many schools 
have a suitable forest laboratory? A 
school forest is necessary for proper in- 
struction of the student, for research and 
particularly for examples of administra- 
tion and marketing. Moreover, and the 
authors fail to mention this, a school for- 
est is of particular value to the faculty in 
giving it the opportunity for practical 
application of class-room theory, for com- 
ing to grips with actual problems to 
make its teaching realistic. In no other 
way can most teachers obtain the experi- 
ence upon which their teaching should be 
based. Too many school forests consist 
of wrecked land, although they do pre- 
sent beautiful but expensive problems in 
rehabilitation. Inasmuch as our one out- 
standing problem in forestry, in the re- 
viewer's opinion, is the management of 
virgin timber to make it last longer, to 
harvest it with greater profit and to leave 
the logged land in better shape for a 
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second crop, some of our larger schools 
should own outright large tracts of orig- 
inal growth upon which they can try out 
the schoolroom principles of forest man- 
agement. Such a school forest should im- 
prove the practicality of the teaching and 
should have a favorable effect on private 
owners. The actual ownership by the 
school would have a convincing influence 
on its attitude toward forestry and lum- 
bering. 

The 400 pages of the Graves and Guise 
report are so full of facts and provoca- 
tive and challenging statements that it 
is difficult to review it adequately in a 
limited space. It cannot be read lightly, 
it must be studied. If every forestry 
teacher does not study it and act upon its 
expressed and implied recommendations, 
he is derelict in his duty. 

One phase of the report is not at all 
adequately treated; this is “What will be 
done with the 4,000 foresters that will 
graduate in the next 10 years?” This, the 
reviewer will attempt to comment upon 
in a later article. 


% B® 


“The importance of forest utilization as a branch of forestry in education and 
in practice cannot be overemphasized. Aside from the general protective benefits of 
standing forests, the chief objective of forestry is to produce materials of practical 
utility. This objective should never be lost sight of by the forester. Tt governs 
the work of silviculture and protection, it controls investments and carrying charges 
in land management, it furnishes the justification for the whole forestry undertaking 


as applied to timber production.” 


From Graves and Guise, Forest. Education, 


Yale University Press. 1932. 


GENERAL ASPECTS OF THE WHITE PINE SITUATION 


By S. B. DETWILER 


Principal Pathologist, Bureau of Plant Industry 
U. S. Department of Agriculture 


The 32nd annual meeting of the Society recommended that a committee determine the 
financial policy which should govern the application of blister rust control. Mr. Detwiler 
points out that the Society has the moral obligation to review the entire white pine situa- 
tion and make definite recommendations as to future production. Federal responsibility 
in this matter also is stressed. The white pine type originally occupied over 100 million 
acres in the United States. Now 20 million acres remain and three-fourths of this has 
been invaded by the blister rust since 1915. The rust emergency is expected to be met 
for the present through the work of the Civilian Conservation Corps. Adequate provision 
for the future calls for regional and national application of the principle of sustained 
yield. The white pines fulfill all of the requirements governing choice of species in forest 
management and rate first consideration in planning systematic softwood production. The 
ecological factors also favor choice of white pine as the principal tree in the management 
type over extensive areas since white pine was the climax species over millions of acres of 
original forest and was intended by Nature to permanently occupy certain sites. If 
America had not been invaded by the blister rust, natural regeneration and planting would 
have reproduced white pine on these sites. This cannot now be accomplished unless con- 
trol of the disease is maintained. Control over the period of the rotation will add not to 
exceed a dollar per thousand feet to the average cost of white pine lumber. Ribes can be 
suppressed through the selection system of forest management thus further reducing the 
cost of control. Under these conditions it is important that the forestry profession care- 
fully consider the facts and formulate a white pine production policy in harmony with a 
broad plan of economic land utilization through sustained forest yield. 


and ruthless as that caused by chest- 
nut blight will begin in 1936 in the 
western white pine’ forests of Idaho, 
Montana and Washington, except where 
white pine blister rust control is applied 
before that time. The rust invasion’ has 
reached the epidemic stage throughout this 
region. Western white pine is so highly 
susceptible to rust damage that mature 
stands of pine will be killed rapidly in 
unprotected areas, as well as young growth. 
The Society of American Foresters had 
this matter presented to it in 1931 (1). 
It was made clear that rust damage can 
be prevented through simple and effective 
local control measures. Neff (2) has 
clearly shown the importance of western 
white pine to this region. 
All forestry activities have been retard- 
ed by the economic condition of the coun- 
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try since 1930. The Inland Empire region 
has suffered so severely from the depres- 
sion that blister rust control on an ade- 
quate scale on private and state lands has 
been impossible. Even the U. S. Forest 
Service is far behind on its control sched- 
ule. If the blister rust control program 
were continued on the 1932 scale, it 
would result in loss of the pine on 60 per 
cent of the commercial western white pine 
area. Also, most of the protected pine 
would be on the national forests where 
the average site is more remote and less 
productive than on private lands. It 
would be poor economy to permit exten- 
sive destruction of the pine on the accessi- 
ble, high-quality lands, irrespective of 
ownership, because continued pine pro- 
duction on these lands is essential to main- 
tenance of the prosperity of the region. 
The present needs of this situation are 


athe chief commercial species of white pine referred to in this article are western white pine, 
Pinus monticola, D. Don.; northern white pine, P. strobus, L.; and sugar pine, P. lambertiana, Doug]. 


The high mountain white pines are P. flexilis, James; 
elm; P. aristata, Engelm, and P. balfouriana, M. Murr. 
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P. strobiformis, Engelm; P. albicaulis, Eng- 
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expected to be met under the provisions 
of the recently enacted federal reforesta- 
tion measure for unemployment relief but 
adequate provision for the future calls for 
a regional plan of sustained, systematic 
forest production. Now is the time to se- 
cure the required coérdination of forestry 
effort. The three affected states and the 
private land owners of the region should 
be led by the federal government to solve 
the problems incident to intermingled for- 
est ownership through a comprehensive 
and effective plan of unified action under 
which the chief economic asset of the re- 
gion will be protected and managed so as 
to assure the economic stability of the re- 
gion. Graves (4) considers our funda- 
mental economic problem involves ef- 
forts to stabilize land management and the 
application of the principle of local or 
regional sustained yield, selective logging 
and similar woods practices, combined with 
a policy of liberal public codperation. 

A resolution approved by the 1932 an- 
nual meeting of the Society of American 
Foresters recommends that a committee to 
be appointed to study the situation in 
blister rust control, the objective being 
determination of policies to be followed, 
including the distribution of cost between 
the federal and state governments and the 
forest owners. The proposed study is of 
policy only and does not relate to the 
pathological phases of control. The con- 
templated investigation is greatly needed 
and should be thorough. The control ex- 
pert is authority only on the disease and 
its control. The extent to which control 
should be applied depends upon forest 
policy and this calls for the profession to 
determine the function and importance of 
the white pines in our national forestry 
program. If the policy decided upon is 
to limit rust control to restricted areas, it 
is the forester’s task to initiate measures 
to minimize the;commercial timber losses 
occasioned by the epidemic on unprotected 
areas, and also to realign management 
plans so as to replace the lost species in 
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such manner that our forest economy will 
not suffer needlessly. 

The Society of American Foresters is 
the only body representing the entire for- 
estry profession, and as such it has the 
moral obligation to investigate and act on 
forestry matters so important to public 
welfare as maintenance of the white pine 
supply. It may be impossible for the 
Society to secure adequate consideration 
of its recommendations by the public, but 
the profession cannot be charged with 
neglect of duty in this emergency if it 
can show a clear record of decision and 
action. If it is uneconomic to control the 
rust extensively, the Society should pre- 
sent the facts to the public on which this 
decision is based. Conversely, if it is 
found that more extensive production of 
white pine is economically and silvicul- 
turally sound, this too should be made 
convincingly clear. The Society needs to 
have a clear record of duty performed in 
this matter and now is the time to act. 


Adequate findings on the subject as- 
signed to the committee for investigation 
will necessitate consideration of the gen- 
eral aspects of the white pine situation 
throughout the United States. For this 
reason, some high lights of the situation 
are presented to aid in developing a ra- 
tional white pine policy. 

White pine forests at present occupy 
approximately 20 million acres in the 
United States, about half in the East and 
‘half in the West. The federal govern- 
ment owns 29 per cent of this acreage and 
one third of the total stand of 70 billion 
feet of white pine saw timber. This high 
proportion of direct federal ownership 
creates a correspondingly direct federal 
responsibility for leadership in the blister 
rust control situation, and this leadership 
has been given by all the federal agencies 
concerned. But federal ownership of 
white pine lands is not the only reason 
for federal codperation in the control pro- 
grams conducted by. the states. Industries 
located throughout the United States, but 
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mainly east of the Mississippi River, pur- 
chased and remanufactured more than 
four-fifths of all white and sugar pine 
lumber produced in 1928. Analysis of 
the revenues produced by western white 
and sugar pine shows that out of each 
dollar paid by the ultimate consumer of 
this lumber, two-thirds goes to support in- 
terstate commerce and a third (or less) 
goes to the businesses within the pro- 
ducing state. 

The blister rust was first found estab- 
lished in the native pine stands of New 
England in 1915. Systematic local con- 
trol of the rust was started in 1918, at 
which time about 6 million acres of pine 
forest had been invaded by the disease. 
In 1932, the rust had invaded at least 15 
million acres of the pine area and ap- 
proximately 6 million acres of pine had 
been protected against the disease. To 
have kept up with the advance of rust 
would have required control work to be 
done on a million acres per year whereas 
only 40 per cent of this, or 400,000 acres 
per year, was protected. 

Progress in rust control has been as 
rapid as available funds permitted and 
compares favorably with the progress 
made in forest fire control. In 1912, or- 
ganized fire protection had been applied 
to about 15 per cent of the forest area of 
the United States and in 1930 it had been 
extended to approximately 55 per cent of 
the area (3). Thus in a period of 18 
years fire control was extended to 40 per 
cent of the total area in need of protec- 
tion. In 15 years, rust control was ap- 
plied to 40 per cent of the invaded pine 
area, or to 29 per cent of the total pine 
acreage which eventually will be invaded 
by the rust. 

Fire control and pest control are the 
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twin sons of forest protection, but the 
general attitude of foresters toward them 
is markedly different. Prevention is 
stressed in the case of fire, but with in- 
sects and fungi the universal tendency is 
to delay control application until visible 
damage has occurred. After fire has start- 
ed, promptness in attacking the fire and 
fighting vigorously until it is completely 
controlled are recognized as_ essential, 
whereas in pest control the importance of 
these factors is not generally accepted. 
Damage from forest fire is spectacular; 
fungi work insidiously and the extent of 
the damage they do is often under-valuated 
because it is not plainly apparent. Many 
foresters have come to the conclusion that 
insects and diseases are more important 
damaging agencies than fire, and there is 
basis for this belief. Timber cut accounts 
for 89 per cent of the total drain on the 
forests, fire losses for 5 per cent, and dis- 
ease, insects, drought and wind for 6 per 
cent (3). 

Fire destroys all species on restricted 
areas but does not inhibit future growth 
of these species on the area. Epidemic 
parasitic diseases are restricted as to the 
species they destroy but unrestricted as to 
area, and are like a ground-fire burning 
continuously over the entire forest area 
throughout the year, and from year to 
year. Without control, epidemic forest 
diseases permanently inhibit regrowth of 
their host species on the invaded area. 
Ravages of forest fires over centuries have 
left us free to practice forestry with our 
best species, but chestnut blight absolute- 
ly excludes one of our most desirable 
hardwoods from use in forest manage- 
ment. 

The blister rust is a rare example of a 
highly infectious parasitic forest disease 


?From_ 1918 to 1932 inclusive, complete initial Ribes eradication was done on 9,077,271 acres. 
Concentrations of Ribes along streams were destroyed within an area of 674,756 acres and 934,329 


acres of initial eradication were reworked to maintain control. 

were destroyed in this work from 1918 to 1931, affording protec 
6 million acres of pine. The total federal, state and private fu 
to 83c per acre cleared of Ribes, of which 17 per cent was f 
activities such as investigation to develop control methods, 


for the disease in uninfected regions. 


A total of 115,897,609 Ribes bushes 
tion from the rust to approximately 
nds spent to accomplish this amount 
ederal funds spent in general service 
guarantine enforcement, and scouting 
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which is subject to as complete control 
as fire and at comparable cost. Control 
over the entire rotation adds less than one 
dollar per thousand feet to the average 
cost of white pine lumber. The least ex- 
pensive and most effective rust control is 
achieved through the selective system of 
forest management. Data on Ribes ecol- 
ogy indicate clearly that permanent and 
effective suppression of Ribes in the for- 
est can be obtained when only the larger 
trees are removed, as in selective cutting. 
Hence the principles of rust control har- 
monize with those of sustained yield and 
favor white pine production on its nor- 
mal sites. 

Destructive lumbering and _ extensive 
land clearing disturb the balance estab- 
lished by Nature, and often create condi- 
tions which are extremely harmful to hu- 
man welfare. German foresters have 
learned that systems of forest manage- 
ment fail when the natural ecological 
factors are disregarded. Successful for- 
est practice and economic land use de- 
pend largely upon man’s comprehension 
of Nature’s methods and purposes. Cor- 
relation between native vegetation and 
soil has been shown by the scientific stud- 
ies of botanists, ecologists, soil scientists 
and geologists. Farmers have long de- 
pended on forest growth as an indicator 
of the character, value and uses of the 
soil. As stated by Veatch (5): 

“The general character of the climate 
has determined the regional nature of the 
forest growth and other vegetation and, 
according to modern concepts, has like- 
wise determined the regional character of 
the soil; while locally, differences in 
moisture and temperature which have 
been a cause of variations in native vege- 
tation have also been the natural factors, 
in association with parent soil material, 
which have caused local variations in 
soil.” 

According to Toumey (6): 

“When man enters the natural forest 
and works therein in order to make it of 
increased economic value, he interferes 
more or less with the natural adjustment 
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that is in progress in the trend of the 
forest toward its climax form. ... Our 
study of the natural forest should enable 
us to foresee what operations can be un- 
dertaken and carried forward in our ef- 
fort to increase forest revenue without 
destroying or seriously interfering with 
the equilibrium which must exist between 
the forest growth itself and the climate, 
soil, and other site factors.” 

Lumbering has been especially devas- 
tating in the white pine type because of 
the exceptional commercial demand for 
this wood. If blister rust had not been 
introduced into the American forests, nat- 
ural or artificial regeneration of white 
pine would have occurred eventually on 
most of the denuded pine sites but now, 
without control, the disease will perma- 
nently inhibit reproduction of white pine 
on its natural sites. It is pertinent to 
inquire how extensive the white pine type 
was originally. Fernow (7) estimates the 
supply of northern white pine to have ag- 
gregated not less than 750 billion feet of 
standing timber originally. Of this, 350 
billion feet was estimated for the Lake 
States, about 227 billion feet in the other 
eastern white pine states and 123 billion 
feet in Canada. Fernow’s figure of 577 
billion feet of northern white pine in the 
original stand in the United States ap- 
pears to be remarkably accurate, judging 
from unpublished data supplied by R. V. 
Reynolds of the Forest Service. Reynold’s 
records show that 453,589,000 M. feet 
of northern white and Norway pine lum- 
ber—21.4 per cent of the total lumber 
production in the 130 year period—was 
cut in the United States from 1801 to 
1930 inclusive. Using Bissell’s figure (8) 
of one-third the stand destroyed by fire 
(Frothingham estimates this loss at a 
probable 40 per cent), the total stand ac- 
cording to Reynold’s data was 605 billion 
feet. Allowing for yields from second 
growth stands, it appears that Fernow’s 
estimate is approximately correct. 

The northern white pine type of today 
is estimated to occupy about 11 million 
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acres located in 27 states. This acreage 
includes plantations and shelterbelts. A 
rough guess as to what has happened to 
the balance of the original white pine 
acreage would be that 15 million acres 
now bear growth of other species with a 
scattering of white pine seed trees or 
small pine stands valuable for reproduc- 
ing pine on the area. White pine land 
totaling about 20 million acres has been 
devastated by lumbering or abandoned by 
agriculture, and will require planting. 
Probably about 45 million acres is in 
farms, a considerable portion of which 
are submarginal or barely marginal. 
Whatever the exact acreages may be, it 
is certain that a large portion of the 
original white pine type in the East en- 
ters importantly into the present land-use 
problem. The natural use for this land 
is production of white pine forests. 


The conclusion reached by Fernow (7) 
from his study of natural distribution 
of northern white pine is that there is 
“an area of not less than 400,000 square 
miles in the United States and the Do- 
minion of Canada within which white pine 
is in its home and surrounded by the con- 
ditions of its own choice, throughout 
which its successful cultivation is fully as- 
sured. A much larger territory than. this 
is included within the limits of its ex- 
treme distribution, and there is abundant 
evidence to show that over nearly the 
whole of this wide area, and in some di- 
rections far beyond it, this species makes 
under cultivation a healthy and rapid 
growth. There is apparently no species 
of equal value indigenous to eastern North 
America that is at the same time adapted 
to so wide an area.” 

Northern white pine adapts itself readily 
to any variety of soil within its climatic 
range, preferring soils with a fair admix- 
ture of sand that insures good drainage. 
However, Fernow states that northern 
white pine is capable of disputing posses- 
sion with its competitors even of the fresh 
medium-heavy loam and clay soils, mak- 
ing here its best individual growth. The 
soils occupied by the northern white pine 
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type usually are supermarginal for forest 
growth but submarginal for agricultural 
use. 

The ecological facts indicate that Na- 
ture intended this tree to be a main-crop 
species on its natural sites. Proof of this 
is that northern white pine forms the 
climax type over a large portion of the 
lands it originally occupied. For north- 
ern Michigan, Whitford (9) states: 

“As a rule, the white pine seems to oc- 
cupy the tension zone between the conifer- 
ous and the deciduous forests. If the 
climate be unfavorable for a higher type 
of forest tree, however, a stage beyond 
the white pine forest is not reached. If 
the forest be not too open, and if surface 
fires are absent, the deep shade established 
by the pines means that edaphic and at- 
mospheric factors have become favorable 
for establishing the climax forest of the 
region.” 

Similarly, Stallard (10) concludes that 
the ecological behavior and forest com- 
position of white and Norway pine shows 
that they are the climax dominants of 
northeastern Minnesota and would ulti- 
mately occupy most of the coniferous area 
of the state, if the most damaging denud- 
ing forces were to subside. 


Since northern white pine forms the 
climax type over extensive areas in the 
eastern United States, and has all the 
qualities required for successful forest 
management, it appears logical that for- 
esters should thoroughly study the eco- 
logical functions of this species before 
extensively discarding it through fear of 
the blister rust. The rust is controllable, 
and the question therefore becomes a sil- 
vical one as well as a matter of financial 
returns. The present plans for extensive- 
ly reforesting the very lands on which 
northern white pine once grew and where 
Nature intended it should grow again 
makes the silvical considerations of great 
importance. Clements (11) supports this 
view in his statement: 


“The forest formation which is climax 
for a certain region is itself the indicator 
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of the permanent type of the region, and 
hence of the forest which will naturally 
develop or re-develop in all bare or 
cleared areas. As a consequence, it is an 
indicator of site and likewise of the type 
of management to be employed.” 

These general considerations apply to 
the western white and sugar pine regions 
as well as to the East. It is probable 
that before lumbering began, the western 
white and sugar pine sites aggregated at 
least 15 million acres. Thus there must 
have been over 100 million acres of white 
pine type originally in the United States, 
and a large part of this acreage today 
constitutes a problem as to the species 
which should be used in reforesting these 
lands. 

According to Graves (12) in reproduc- 
ing a forest, one aims to establish the 
species which will best meet the objects 
of management. In determining the most 
desirable species, the following points are 
considered: 1. The intrinsic value. Ordi- 
narily the tree whose wood is of greatest 
intrinsic value is preferred. 2. The rapidity 
of growth. 3. Suitability to market. The 
future market must be considered as well 
as the present. 4. Logging conditions. 
. . . . In the mountains conifers are usu- 
ally preferred to hardwoods, because they 
are more easily handled. . . . 5. Cost of 
reproduction 6. Resistance to injury. 7. 
Silvicultural value. 8. Esthetic value. 

Judged by these standards, white pine 
species in general rate first consideration 
in planning systematic softwood produc- 
tion. Frothingham (13) states: 

“Of all the trees of eastern North 
America white pine best combines the 
qualities of utility, rapid growth, heavy 
yield, and ease of management. .... 
Because of the success with which white 
pine lends itself to management, the rela- 
tively steady market, and the small 
amount of waste in lumbering, there is 
no doubt that under widely varying con- 
ditions of quality and accessibility, and 
with the prevailing tax rates, market val- 
ue, and wages, the raising of white pine to 
ages of from 35 to 70 years is a profit- 
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able undertaking at 4, 5, 6, and some- 
times 10 per cent compound interest.” 

Neff (2) states: “White pine has stood 
the test and maintained its position as 
king of softwoods over a period of 300 
years, and its comparative position is now 
stronger than ever.” 

In 1928, 84 per cent of the five-leaf pine 
lumber cut that year was consumed by man- 
ufacturing industries whereas only 44 per 
cent of the other softwoods was so consumed 
(14). This high regard for white pine in 
industrial use is based on the high intrinsic 
value of the wood. On this point, Carter 
(15) testifies: “White pine holds its place 
as the highest type of the softwoods of 
the United States today by reason of its 
physical qualities, its easy working, its 
ability to take finish and paints, its rela- 
tive lightness and its qualities of lasting 
when it is properly treated. .... There 
is no thoroughly satisfactory — substitute 
for white pine known.” The white pines 
have esthetic values so high as to even 
surpass their timber values in some re- 
spects. 

A summary of the situation as it re- 
lates to white pine in the East was pre- 
sented by Pettis (16) at the blister rust 
conference called by the American For- 
estry Association in 1917. He states: 


“As an economic necessity and in the 
application of true conservation and prac- 
tical forestry, the wisdom of reforesting 
cannot be questioned. There are millions 
of acres of our soil whose productive use 
can best be and, to a large extent, can 
only be realized by using them to grow 
wood crops. This vast territory stands 
today idle. To become productive, it 
must first be reforested. In order to de- 
rive the full measure of use, a tree adapt- 
ed to grow under the prevailing condi- 
tion must be selected. White pine has no 
equal in meeting and measuring up to the 
specifications of a tree that can be most 
profitably employed in reforesting gen- 
erally in the northeastern United States. 
We cannot make many mistakes when we 
use white pine as an agent for employing 
the resources of nature in obtaining the 
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productive capacity of these non-agri- 
cultural lands. In the market, white pine 
is in great demand and on account of its 
qualities has a wider range of uses than 
any other wood we can grow. It is our 
most commonly-used tree. Go into near- 
ly any line and study its great variety of 
uses. It measures up to our demands for 
a wood for general purposes. White pine 
is to forestry in the northeastern states 
what wheat is to agriculture; what iron 
is to manufacturing or what coal is to 
transportation. I have tried to state brief- 
ly why we must reforest and what an im- 
portant factor white pine is in the future 
planting operations. We must have white 
pine for planting. In answer to the ques- 
tion, ‘Shall we plant white pine?’ I most 
emphatically say, yes. We must have 
white pine. We will obtain our chief 
future supply from plantations.” 

The rust problem in the western United 
States is of urgent character, since it in- 
volves not only the questions of future 
timber supply and economic land use, but 
also involves possibilities of great damage 
to merchantable stands and loss of esthetic 
values in recreational areas. Western 
white and sugar pine are much more sus- 
ceptible to damage by rust than northern 
white pine, and this also applies to the 
high-elevation white pine species which 
are of great scenic value in the West. 
Woodbury (17), Koch (18), Neff (2) 
have discussed this situation with regard 
to the western white and sugar pines and 
reached the conclusion that systematic 
blister rust control is not only justified 
but that it is essential to forestry wel- 
fare. In this conclusion they are in agree- 
ment with the attitude of Greeley (19) in 
discussing the need for management types. 
He states: “In the stands of northern 
Idaho, . . . . I believe that our classifica- 
tion can be made clear and simple by 
selecting white pine as our management 
type, the species which, first and last, is 
the best index of the type in all its chang- 
ing compositions, and which unquestion- 
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ably we will utilize chiefly in manage- 
ment.” 

The American Forestry Association (20) 
has investigated on the ground the blister 
rust situation in the Inland Empire, and 
finds it “an emergency in forest protec- 
tion of regional and national importance 
that calls for the prompt and serious con- 
sideration of all agencies.” Taylor (20) 
stated in November, 1932: “In Idaho, 
western Montana and eastern Washing- 
ton, and so far as we can forecast it, in 
California’s sugar pine territory, the blis- 
ter rust presents a national problem of 
immediate importance as to the future 
earning capacity of those forest lands and 
the economic future of those regions.” 

The white pine situation, East and 
West, is of vital concern to the Society 
of American Foresters. Even though it 
is met temporarily through emergency un- 
employment relief measures, it presents 
an aspect of American forestry policy on 
which the Society should take a definite 
stand. The questions involved are broad- 
er than the matter of white pine blister 
rust control. The conditions of our times 
call for economic planning and the for- | 
estry profession cannot escape its respon- 
sibility for giving leadership of this char- 
acter within its field. 

The philosophy of economic planning 
is being incorporated rapidly into our 
national thought and legislation. It ap- 
pears frankly in the recommendations of 
Secretary Wallace for preservation and 
rehabilitation of the Nation’s forest lands. 
The United States Supreme Court has re- 
cently recognized the need for planning 
and control in the coal industry. Eco- 
nomic planning has more promise than 
any other measure proposed for rescuing 
the country from economic chaos. Such 
planning is fundamental to forestry, land- 
use and industrial stability. The Society 
of American Foresters should be in the 
forefront of this movement. 


GENERAL ASPECTS OF THE WHITE PINE SITUATION 
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TANK TRUCKS FOR RURAL AND FOREST FIRE FIGHTING 
By WOODBRIDGE METCALF 


Extension Forester, University of California 


The introduction of tank truck equipment has revolutionized fire fighting in California. 

The state forestry department operates 36 motorized pump units and, including county- 

owned and Forest Service trucks, more than 200 are now in use in the state. They 

have been found indispensable in fighting grain, grass, brush and forest fires wherever 

they could reach the fire. The author gives a historical survey of forest fire tank 
truck development and describes the equipment now considered standard. 


ITY fire departments, because of 
( concentration of risks and great 

value of property involved, have 
for many years been equipped with the 
most up-to-date fire fighting machinery 
available. Until very recently, however, 
those responsible for the protection of for- 
est, brush, grass and grain areas, had to 
face successive fire hazard periods with 
nothing more powerful than the shovel, 
axe, grub hoe, pump-tank or other hand 
fire extinguisher. Some, more fortunate 
than the rest, occasionally had the some- 
what questionable advantage of a portable 
gasoline pumping outfit and hose. In 
view of the weight of some of these outfits 
their portability was more fancied than 
real in rough country and when set up 
and ready to operate, they frequently oc- 
casioned bitter disappointment by fail- 
ing to start. At a fire protection training 
meeting less than ten years ago, four 
pumping outfits of different makes were 
lined up beside a stream for demonstra- 
tion. At a signal, four operators began 
feverish efforts to crank them but after 
twenty minutes not a drop of water had 
been pumped. 


HIsTORICAL 


Such was the situation in California up 
to about six or seven years ago although 
a number of rural areas had been organ- 
ized for fire protection under the Fire 
District Acts of 1881 and 1923. Trucks 


were used for transport of men, hand 


tools and extinguishers and many of the 
fire district commissioners had used much 
ingenuity in adapting farm equipment for 
fighting fire. Many rural areas were 
equipped with a number of small trailer 
outfits carrying eight 2.5-gallon acid and 
soda fire extinguishers, recharges, water 
in ten-gallon cans, a box of wet sacks and 
a variety of hand tools. These were in- 
stalled in a large number of communities 
during the years of the World War as the 
result of a campaign by the Agricultural 
Extension Service for the saving of food 
and timber through better fire protection. 
A little experimental work had been done, 
and the first tank truck pumper is sup- 
posed to have made its appearance in 


1923. The water tanks on the early out- 


fits were usually round and set so high on 
the bed of the truck as to make it top- 
heavy while the pumping unit was either 
a modified tree spraying outfit or one of 
the forestry-type portable pumps with an 
electric starter from the truck battery to 
obviate delay in hand cranking. An inter- 
mediate stage in some sections consisted 
of several barrels of water with one of 
them fitted with a hand pump and several 
length of garden hose; with the usual 
complement of hand tools and wet sacks. 
Between 1924 and 1928 a number of out- 
fits were built by local automobile me- 
chanics and the Pacific Fire Extin- 
guisher Company constructed several tank 
trucks for rural districts which did very 
good work but showed weaknesses which 
might be expected from lack of experi- 
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mental work and absence of definite and 
practical standards. All of these early 
outfits were overloaded, underpowered 
and showed defects in design which seri- 
ously impaired their effectiveness in fire 
suppression under difficult rural condi- 
tions. 

Chemical tank outfits on trucks which 
were being rapidly discarded from metro- 
politan departments during this period 
were used in some districts while others, 
that could afford it, purchased heavy 
truck pumpers built for city fire protec- 
tion. These were almost as unsatisfac- 
tory for country use as were other make- 
shift outfits. Their large-capacity pumps 
far exceeded any water supply available, 
their weight made it impossible for them 
to operate anywhere except on hard roads 
and the gear ratios made long runs on 
the highway impracticable without the 
danger of seriously damaging the engine. 

Then came the fire season of 1928 with 
such devastating losses to grain, range and 
brush in Sacramento Valley counties that 
Governor Young appointed a_ special 
Rural Fire Protection Committee to study 
the situation and make recommendations 
to prevent a recurrence of such wide- 
spread damage. Following some investi- 
gation of what was being done and at the 
suggestion of the State Forester and the 
Board of Fire Underwriters of the Pacific, 
a meeting of all interested agencies was 
held in September of that year under the 
joint auspices of the Division of Agricul- 
tural Engineering and the Agricultural 
Extension Service of the University of 
California. Discussion developed the need 
for progress along three distinct lines: 
(1) Rural fire equipment, (2) Rural fire 
organization and (3) Fire legislation. 
Committees were appointed to handle 
each of the first two subjects and directed 
to. present recommendations to a meet- 
ing to be held later in the year. The 
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Governor’s special committee was con- 
sidered to be the best agency to handle 
recommendations as to needed changes in 
legislation. All three of these commit- 
tees functioned admirably and contributed 
largely to fire protection progress in Cali- 
fornia during the succeeding months. All 
reported to a larger meeting held in De- 
cember 1928 at Davis which may be desig- 
nated as a milestone. In the present ar- 
ticle we are primarily concerned with 
motorized equipment and will not con- 
sider other phases. 


During the fall J. P. Fairbank, Agri- 
cultural Engineer of the Extension Serv- 
ice, had made a survey of the rural fire 
trucks then in service and at the request 
of State Forester Pratt had submitted ten- 
tative specifications for a piece of motor- 
ized equipment for forest fire fighting. In 
the light of tank truck development since 
that time these recommendations are of 
particular interest as they called for a 
1.5- to 2.5-ton truck with a water tank 
of from 225- to 300-gallon capacity with 
a small fire pump (capacity not less than 
25 gallons per minute) driven by the 
truck engine; also compound gears with a 
speed ratio not less than 40 to 1. A few 
excerpts from the report! of the equip- 
ment committee may be of interest: 


“The committee is handicapped in set- 
ting some limitations of performance be- 
cause definite results of research or ex- 
perience are lacking. We recommend that 
the proper organizations will take steps 
within the near future to study some of 
the important factors pertaining to equip- 
ment and methods for effective rural fire 
suppression. 

“These specifications in general state 
minimum requirements with restrictions 
of the total loads and power requirement 
of pumps within the safe capacity of the 
trucks and engines. 

“Latitude is given as to methods of 
meeting the requirements. For example 


1Report of Committee on Equipment for Rural Fire District, November, 1928. Prepared in 
mimeographed form and containing the first set of specifications for a grain and grass fire truck. 
Issued in mimeographed form by the Agricultural Extension Service, University of California. 
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we specify the truck transmission as not 
less than six speeds forward. Manufac 
turers who do not supply such transmis- 
sions as will give the required engine- 
speed to rear-axle-speed may install com- 
pound gear sets which are available. 

“Provision is made for small high-pres- 
sure hose and nozzle equipment for field 
fires and for larger hose and nozzles for 
building fires. 


“The essential features which we have 
attempted to meet and which should be 
considered in the selection and assembling 
of a rural fire truck are: 

. Dependability. 

Ample power and traction. 

. Limited weight. 

. Low center of gravity. 

Ample clearance. 

Simplicity. 

Safety. 

. Essential hand equipment. 

. Controls and equipment conveniently 
arranged. 

. Reasonable cost.” 

A review of subsequent recommenda- 

tions during the past four years shows 

that these essential requirements have not 

been materially modified and are just as 

applicable and important today as they 

were when written. 


CONAN WN 


— 
= 


Following suggestions made at this fire 
conference three things took place which 
gave great impetus to the movement for 
better rural and forest fire protection: 

1. The State Division of Forestry made 
available money for the construction of 
four tank-truck pumpers following the 
recommendations of the fire equipment 
committee. These trucks built by the 
State Division of Highways, were ready 
for service during one of the most difficult 
fire seasons experienced in California 
within the last decade. 

2. The Board of Fire Underwriters of 
the Pacific agreed to set up standards for 
rural fire districts and to allow prefer- 
ential rates for insurance on standing 
grain within such districts depending on 
percentage of compliance with standards 
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set up for equipment and organization 
for fighting fires. 


3. The Governor’s fire committee pre- 
pared a set of amendments to the rural 
fire district laws; and secured their 
passage by the state legislature in the 
spring of 1929. 


EXPERIENCE Durinc 1929 


The difficult fire season of 1929 gave an 
excellent opportunity to test the equip- 
ment and organization suggested in De- 
cember, 1928. The following quotations 
from the State Forester’s report are in- 
dicative of its severity: 


“There was a grim war waged in Cali- 
fornia this year against an enemy that 
showed no mercy. This battle started in 
June on state and county protected areas 
and continued without interruption until 
December 9, when the first soaking rains 
fell in the northern part of the state... . 
State rangers reported that fires spread 
through the fuzzy growth as if it were 
gunpowder and covered wide areas in re- 
markably short time. In late June a hot 
wave swept the state and at one time over 
twenty-five major fires were burning in 
widely scattered parts of the state and 
which covered over 325,000 acres, mostly 
grass and brush. On July 2 the Mill Val- 
ley Fire in Marin County, which origi- 
nated in a brush area within the city 
limits, destroyed 125 houses and caused 
a damage of $1,125,000. During this pe- 
riod, huge brush and grass fires raged in 
Tehama, Madera, and Monterey counties 
outside National Forest boundaries.” 


Shortly after the fire season closed, a 
meeting was held at Davis to present a 
general review of problems, experiences 
and progress made during the past year 
in dealing with the rural fire situation in 
California. In connection with this meet- 
ing known as the Rural Fire Institute 
there were exhibits of fire trucks, hand 
tools and other equipment suitable for 
rural fire fighting. Twenty papers were 
presented at the two day meeting on a 
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wide variety of fire protection subjects 
and much discussion from the floor took 
place from a large number of the 175 
persons who attended. Progress in motor- 
ized equipment was treated in the follow- 
ing papers: 

1. Progress to Motorized Equipment, 
by J. P. Fairbank. 

2. Results with State Fire Trucks in 
Fighting Fires, by W. B. Rider. 

3. Selection of Motor Truck Chassis 
for Rural Fire Fighting, By R. H. Stal- 
naker. 

4. The State Fire Trucks, by F. P. 
Burnside. 

5. A Study of the Pressure Drop in 
Fire Hose, by Roy Bainer. 

There was no doubt after hearing what 
was said at this meeting that motorized 
equipment had come into its own, had 
fully justified the great expectations of 
the early enthusiasts, and constituted the 
most notable advance in rural and forest 
fire fighting. 

Mr. Stalnaker summed up requirements 
for a satisfactory truck as follows: 

“The specifications contemplate a gaso- 
line automobile fire apparatus carrying 
water tank, pump, hand tools, and extin- 
guishers, together with a supply of hose 
of various types. Analysis of the average 
requirements and balancing of the vari- 
ous features affecting the design of the 
unit seem to show that a chassis of not 
less than 2-ton nominal capacity should 
be used. This permits the carrying of 
approximately 300 gallons of water with 
a reasonable supply of tools and hose. 
With the trucks constructed for the Divi- 
sion of Forestry during the present sea- 
son, il was necessary to reduce the water 
capacity by about 25 per cent on account 
of the large additional amount of equip- 
ment and tools needed for handling forest 
fires. 

“As these trucks often have to travel 
long distances to reach fires, a fairly high 
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road speed is desirable, and after consider- 
able discussion a minimum high-gear road 
speed of 40 miles per hour was estab- 
lished as being a reasonable requirement. 
When fighting running fires it is very de- 
sirable to be able to operate the truck at 
an extremely low rate of speed and a 
minimum speed of one mile per hour was, 
therefore, established with a requirement 
that the engine should deliver not less than 
25 brake horse power while the truck was 
being operated at a speed of one mile 
per hour. 

“If it is decided that a larger or smaller 
unit is better adapted for service in some 
particular locality, care should be taken 
that the truck is well balanced and the 
several units making it up are in proper 
proportion to the size of the truck and its 
load capacity. If a lighter unit is selected, 
it will be necessary in order to secure 
satisfactory operation to reduce loads 
carried accordingly.” 

Mr. Burnside made the following sig- 
nificant statements as a result of his ex- 
perience in building the first State Divi- 
sion of Forestry trucks: 


“We have found that controls for en- 
gaging the pump and regulating water 
pressure should be located in a conve- 
nient place for operation by the driver. It 
would be an advantage to have clutches 
for driving the pump of such design that 
they could be engaged while the engine 
is running or while the truck is moving. 
The heavier part of the load should be 


kept as far ahead of the rear axle or as 


, close to the seat as possible, in order to 


provide as nearly as possible an equal 
distribution of the load on the chassis. 
Too much overhang of the frame past the 
rear axle is not satisfactory. 

“We have designed a lighter piece of 
equipment than the four we built this 
year, which will have a 130-gallon water 
tank capacity and is to be constructed on 
a 1 to 1.5-ton truck chassis. The design is 
very similar to the larger trucks but the 


Proceedings of the Rural Fire Institute, December, 1929, Davis, California. Issued in mimeo- 
graphed form by the Agricultural Extension Service, University of California. 
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water capacity and the amount of equip- 
ment is much less.” 

This statement by Mr. Burnside fore- 
told the development of the light units 
which have given such excellent service 
during the past three years. Deputy State 
Forester Rider gave a very short talk at 
this meeting, but as it covered the results 
obtained with the trucks he said a great 
deal in few words. A typical excerpt 
follows: 

“The four fire trucks were stationed at 
the following towns: Riverside, Bakers- 
field, Auburn and Ukiah, but were avail- 
able for fire suppression work for a 
radius of about one hundred miles from 
these towns. The truck stationed at River- 
side answered 38 fire calls and in doing 
so covered a distance of 1,575 miles, sav- 
ing property values estimated at $132,825. 
The one at Bakersfield answered 27 calls, 
traveled 4,136 miles and saved property 
estimated at $148,450. . . . It can, I be- 
lieve, be stated with safety that the four 
trucks, combined, saved property values 
in excess of $400,000. The initial cost 
of the trucks was $4,200 each or $16,800 
for the four. The total operating cost was 
about $5,000, making a total investment 
of $21,800. These comparative figures 
show unquestionably the value of prop- 
erly constructed and equipped motor 
trucks for combating forest, brush, grass, 
grain, and improvement fires in Cali- 
fornia.” 

During the year there had been a good 
deal of discussion as to the feasibility of 
using one-inch cotton-jacketed hose, but 
as no experimental work had ever been 
done with this small size, no exact figures 
were available. Prof. Roy Bainer of the 
Division of Agricultural Engineering car- 
ried on a series of tests and developed 
preliminary charts to show the pressure 
drop per 100-foot-length in such hose. He 
found that with all conditions the same 
except the size of the hose, the drop in 


"Suggested Specifications for a Grass and Grain Fire Fighting Truck 
lations for Rural Fire Departments. Published by Board 


San Francisco, 1929. 
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pressure was 16.4 pounds per square inch 
greater in the l-inch hose than in the 1.5- 
inch hose per 100-feet of length. But he 
said: 

“This doesn’t mean that the l-inch hose 
has no place in rural fire fighting, be- 
cause it has. It is light in weight, easily 
handled, and is lower in cost than some 
of the larger hose. And for small dis- 
charges the pressure is maintained fairly 
well, as is shown in the case of the one- 
eighth-inch nozzle which gave a dis- 
charge of 5.5 gallons per minute with a 
pressure drop of only 2.4 pounds per 
square inch for each 100 feet of hose.” 

These experiments laid the foundation 
for much greater use of this small hose 
which is now standard equipment on the 
trucks and gives excellent service. 


Proaress Durinc 1930 


Ons account of the excellent record 
made by motorized equipment in 1929 a 
considerable number of tank trucks were 
built and ready for service during the 
1930 fire season. The suggestions of the 
committee on rural fire equipment were 
issued in pamphlet form,? by the Board 
of Fire Underwriters of the Pacific and 
were followed more or less closely by 
makers of fire truck outfits. The interest 
of fire district commissioners, county 
boards of supervisors and the general 
public was further aroused in this matter 
through a series of rural fire protection 
demonstrations carried on by the Agricul- 
tural Extension Service in 40 counties 
during March, April and May. At each of 
these 123 meetings one of the new state 
fire trucks was shown and its mobility 
and effectiveness in fire fighting demon- 


‘strated by one of the state rangers. The 


Forest Service made some changes in the 
tanker on the Shasta National Forest and 
built a new tank truck for the Angeles 


r ; and, Suggested Regu- 
of Fire Underwriters of the Pacific, 
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National Forest. Results of these efforts 
were: an awakened interest in fire pre- 
vention effort in a large number of com- 
munities, adoption of a policy of clean- 
up of fire hazards along the state highway 
and along many county roads, and a con- 
siderable increase in available fire fight- 
ing equipment—hand tools and back-pack 
pumps as well as tank trucks. 

The results of this season were summed 
up at the second Rural Fire Institute, 
held in February 1931 on the campus of 
the University of California at Los Ange- 
les. Besides a comprehensive review of 
the 1930 fire season this meeting was de- 
signed to present experiences with vari- 
ous types of equipment and to discuss 
fire problems of particular interest to 
Southern California. Manufacturers and 
users of motorized equipment and hand 
tools were invited to display and demon- 
strate them. About twenty pieces of rural 
and forest fire fighting apparatus were 
shown, mainly tank-pumpers, but includ- 
ing some equipment, and squad and 
patrol cars. 

Most of the tank trucks demonstrated 
their ability to climb hills with pitches up 
to 22 per cent with full loads of water, 
tools and crew of men; many of them 
pumping water at the same time. Crews 
from the Los Angeles County Forestry 
Department and the Forest Service demon- 
strated laying of hose and attacking brush 
fires in rough country. 

State Forester Pratt in reviewing the 
1930 fire season pointed out that it was 
much more favorable from a fire hazard 
standpoint than for several years, but that 
other factors were largely responsible for 
the favorable record on State protected 
areas. “There were 559 less fires reported 
in 1930 than in 1929; a decrease of 634,- 
555 acres burned, and a decrease of 
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$1,300,665 in damage to timber range, 
watersheds, grain and improvements over 


that of 1929,’ 


“In 1930 the state organization pro- 
tected 4,515,180 acres that were not under 
state supervision in 1929; the field per- 
sonnel being increased from 104 in 1929 
to 178 in 1930. . . . The state’s fleet of fire 
fighting trucks was increased from 4 in 
1929 to 13 in 1930. Five were located in 
southern California and eight in northern 
California. During the 1930 season these 
trucks attended 441 fires and saved prop- 
erty valued at $650,000. 

“Tt is my belief that the great decrease 
in fire damage over that of 1929 was in 
large measure due to the work of these 
trucks. They have set up a new standard 
in fire protection which is being followed 
by many communities which desire more 
intensive protection than the state is able 
to give at the present time. The most 
recent development is the Ford fire fight- 
ing truck, several of which have been 
built recently for the State Division of 
Forestry at the state highway shops at a 
cost of $2,200 apiece. One of these 
trucks recently saved a $35,000 warehouse 
in San Bernardino county. 

“Tt is gratifying to know that the forth- 
coming budget makes provision for more 
of these trucks; also for more lookouts 
to detect fires while they are still in their 
incipiency. Quick detection by lookouts 
and quick get-away by rangers and truck 
drivers is the secret of a good fire 
record.” 

Mr. J. P. Fairbank, at this meeting, re- 
ported a trend towards larger and more 
powerful trucks in southern California 
such as the big six-wheeler in Riverside 
County which drives on four rear wheels 
and climbs grades and negotiates soft 
ground which would stick most of the 
four-wheel outfits. These large-capacity 
units he reported as having a very defi- 
nite field in the watersheds surrounding 


“Proceedings of the Rural Fire Institute, held at University of California at Los Angeles, 
February, 1931. Issued in mimeographed form by the Agricultural Extension Service, University 


of California, Berkeley. 
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the area of high property values, but 
continued: 


“In the areas of lower property values, 
grain, range lands, and hill country of 
relatively poor roads, the trend seems to 
be toward small trucks, but more of them. 
The State Division of Forestry is now con- 
centrating its program on 1.5-ton trucks 
because of their mobility and lower cost, 
which permit serving a larger area. 

“In Tehama County, Ranger Gossett 
used five small trucks with “pick-up” 
bodies in the range and hill lands, with 
excellent results, the larger tank trucks 
being used in the valley areas. These 
pick-up trucks carry a fifty-gallon drum 
of water, back-pumps, and hand tools. 
Their ability to get men and equipment 
quickly onto the fire line helped greatly 
in keeping their range and hill fire losses 
to a small total.” 


The following® are a few significant ex- 
cerpts from his paper which show prog- 
ress along a number of lines. 


“As a result of experience, gasoline 
tank capacities have been increased on the 
new trucks. The new Riverside truck for 
example, has a 30-gallon tank and in ad- 
dition to that, a drum of gasoline is car- 
ried. One of the new Los Angeles County 
trucks has a 50-gallon gasoline tank. 
Storage batteries are increasing in size, 
or two standard size batteries are being 
installed. This extra capacity makes for 
dependability, especially in view of the 
heavy lighting load on fire trucks, and 
the energy required for electric sirens. 
Friction driven sirens are apparently on 
the increase. 


“Dual rear tires have the argument for 
safety and ability to permit rolling even 
though one is punctured. Objection is 
raised that because of the wide tread on 
narrow mountain roads and the punish- 
ment resulting from rocks. Some favor 
singles on 56-inch tread, but the problem 
is to have sufficient carrying capacity for 
the rear yet enough clearance in front for 


"See article, “Rural Fire Fighting Trucks” 
July, 1931, by J. P. Fairbank. 
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short turns. The six-wheeler seems to of- 
fer a partial solution, together with the 
advantage of four driving wheels in sand 
or loose ground. To me, the superior per- 
formance of tandem live-axles under some 
conditions is very apparent and I antici- 
pate a demand for even small trucks with 
tandem rear axles in some of our rural 
districts. Madera County has purchased 
a sixwheeler for use in grain fields where 
they had some traction difficulties last 
year with single rear axles and dual 
tires. The War Department has made 
good use of four-wheel drives and we can 
expect some future development of the 
four-wheel drive in the fire service. 

“Larger engine size has been a major 
improvement in rural fire trucks during 
the past year. Increasing the power 
thirty to fifty per cent where there has 
been no corresponding increase in weight 
has markedly improved the performance 
of the trucks, which is especially appar- 
ent on hills. Auxiliary transmissions with 
both over- and under-drives have been 
placed on some trucks, in step with devel- 
opments in automotive transportation. 
Booster brakes have been given some at- 
tention. 


“A striking trend in pumps has been 
to centrifugals, although the majority of 
pumps still in rural fire service are of the 
rotary type. Some of us have questioned 
the use of centrifugal pumps for tank 
trucks because of such characteristics as 
priming difficulties and high rotor speeds. 
However, recent developments in design 
of small centrifugal pumps and power 
take-offs to drive them are overcoming 
these objections. Improvement in mechan- 
ical design is shown in the new power 
take-offs and pump drives, particularly in 
short chain drives on substantial anti- 
friction bearings, and in transmission 
drives using a train of gears, thus avoiding 
chains. During the past year Mr. F. E. 
Burnside has developed a simple but ef- 
fective drive for front-end pumps which 
can be controlled from the driver’s seat. 


Journal Soc. Automotive Engineers, Vol. 29, No. 1, 
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All of the front end pumps of the State 
Division of Forestry are being equipped 
with this new drive. 

“Long and low tanks have proved good 
because of low center of gravity and ease 
of incorporating into a practical body ar- 
rangement, but when the truck is on a 
hill the suction of the pump is apt to 
draft air before the tank is empty. The 
state trucks now have a suction outlet at 
either end of the tank, controlled by a 
three-way valve to the pump, so that the 
tanks can be practically emptied going 
up-hill or down. 

“One manufacturer is using “dural” for 
truck bodies. This aluminum alloy which 
is largely used in airplane construction, 
has nearly the strength of steel but only 
one third the weight. Further use of such 
alloys might well be considered. 

“Arrangements were made by the Uni- 
versity of California and the State Divi- 
sion of Forestry with the manufacturer of 
a special type of jet pump to adapt his 
equipment to refilling truck tanks with 
the pump on the truck. It works on the 
principle of the “siphon” which has long 
been used for dewatering pumps with a 
small stream of water under pressure. 
This particular device is designed for 
high heads up to eighty feet. Assuming 
that the truck is on a bridge fifty feet 
above a stream a line of hose runs from 
the pressure side of the pump to the injec- 
tor, and another line of hose runs from 
the injector to the truck tank. The in- 
jector is lowered into the water, the 
pump started, and water from the pump at 
150 pounds pressure passes through the 
injector and is shot back into the tank, 
lifting with it an additional amount of 
water from the stream. The amount of 
water needed to start the injector is that 
sufficient to fill the hose lines, about ten 
gallons per hundred feet of 1.5-inch line. 
The injector which was finally selected 
by the Division of Forestry after numer- 
ous tests by the Division of Agricultural 
Engineering, University of California, re- 
quires a pump capacity of about 45 gal- 
lons per minute at 150 pounds pressure, 
and fills the tank at a rate of 35 gallons 
per minute on a 50-foot lift.” 
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Forest Examiner Warren T. Murphy 
discussed the building and use of large 
tank trucks of 20,000 pounds gross rating 
for the Los Angeles County Forestry De- 
partment and those of 12,000 pounds 
gross rating for the Angeles National 
Forest. In pointing out the improvement 
made in horsepower—weight ration, he 
said: 

“On the trucks built by Los Angeles 
County this year, the horsepower was in- 
creased 130 per cent with only an in- 
crease in weight of about 17 per cent. 
This brought about a decrease in the 
horsepower-load ratio of from one horse- 
power to 367 pounds of load to one horse- 
power for every 185 pounds of load, or 
practically one-half of what the ratio was 
a year ago. The Angeles Forest this year 
increased the horsepower of their trucks 
48 per cent and decreased their load 17 
per cent; thus improving the horsepower- 
load ratio from one horsepower to every 
280 pounds of load to one horsepower to 
158 pounds of load. The county accom- 
plished this improvement without elimi- 
nating any of the water carried; the For- 
est Service reduced the capacity of the 
tank by 200 gallons. 

“Both Los Angeles County and the 
Angeles National Forest continued the use 
of auxiliary transmissions with over- and 
under-drives this year. Such satisfactory 
results have been obtained from this type 
of equipment that we feel that no tank 
truck to be used in Los Angeles County 
would be complete without it. This is 
snecessary because we must often make 
long drives over good highways where a 
high rate of speed is both possible and 
necessary, while at the same time we 
must be prepared to travel over steep 
mountain grades at a maximum rate of 
speed. 

“A year ago in the design of our 
trucks, we placed too much of the weight 
over the rear wheels and too high on the 
chassis. We feel that this year we ob- 
tained a much better design; also we 
eliminated closed compartments in the 
body of the truck.as much as possible 
and placed as much of the hand equip- 
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Fig. 1—This truck for rural and forest fire fighting has a 90-horse-power engine, 

compound transmission giving a speed range of 1 to 45 miles per hour, a pump 

which will deliver 180 gallons per minute when pumping from a reservoir or 

deliver smaller amounts of water through spray nozzles while truck is in motion. 

Its tank has a capacity of 400 gallons of water. The hand equipment and 

back-pack pumps are sufficient to equip a crew of 20 men. The cost completely 
equipped is less than $4,000. 


Fig. 2.—One of the fleet of 36 tank trucks operated by the California State 

Division of Forestry. This is a 2-ton truck with 225-gallon water-tank, a front- 

end drive pump having a capacity of 40 gallons per minute, hand tools and 
back-pack pumps and cooking outfit for a 20-man crew. 


TANK TRUCKS FOR RURAL AND FOREST FIRE FIGHTING 


ment in open containers as we could. We 
continued to use the flat top, flat side, 
and “V” bottom tank. 

“Choosing the proper size of truck is 
based on analysis of local conditions. Do 
not accept the word of equipment manu- 
facturers interested in special types of 
trucks and equipment as to your absolute 
needs but analyse your own problems... 
and base your decision upon a thorough 
knowledge of the facts and conditions in 
your district and not upon the opinions 
of others.” 

Before adjourning the Rural Fire In- 
stitute set up two permanent committees 
to assist in arrangements for future meet- 
ings and to act in collecting and dis- 
seminating ideas and suggestions. These 
were a committee on fire protection or- 
ganization and education, and, a commit- 
tee on rural fire equipment. This last 
named committee was requested to revise 
and extend the suggested specifications 
for rural fire trucks to include a larger 
and a smaller tank truck than that pro- 
vided for in those of 1929. After study- 
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ing the operation of tank trucks during 
the season of 1931, the committee held 
several meetings and finally adopted three 
sets of detailed specifications at a meet- 
ing early in 1932. These constitute the 
most up-to-date information available on 
trucks for rural and forest fire fighting 
and the pamphlet® containing them is 
available. 

During the last two years a consider- 
able number of tank trucks have been 
built and placed in service. The State 
Division of Forestry now has 36 motor- 
ized pumping units in service. The United 
States Forest Service has added several 
while two super-pumpers were added to 
the equipment of the Los Angeles County 
Forestry Department during 1932. These 
trucks carry 600 gallons of water and are 
big and powerful enough to handle this 
great load effectively. Latest reports show 
that rural fire districts in 35 counties op- 
erated 177 tank truck pumpers in fighting 
fires during the 1932 fire season through- 
out California. Many of these are al- 


Fig. 3—Recent developments have introduced the light tank-truck on a “pick-up” 


or ton-and-a-half- chassis with water tanks of from 50- to 250-gallon capacity. 

The compound transmission gives great power and flexibility in hilly country or 

hard going and the small pump delivers sufficient water through the pressure 

hose at 125 pounds pressure to be very effective on forest, brush and grass fires. 
Photo at a school demonstration in fire protection. 


*Rural Fire Protection as Recommended by the California Rural Fire Institute. Published by 
Board of Fire Underwriters of the Pacific, San Francisco. Revised 1932. 
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ready somewhat antiquated when judged 
by the most recent standards, but still 
they are saving much property and are 
being improved as rapidly as finances 
permit. 

The most recent improvement in tank 
trucks of the State Division of Forestry 
is the light “Pick-up” outfit on Ford or 
Chevrolet chassis with a 50-gallon tank, 
small pump driven by a power take-off 
from the truck engine, a live reel with 
200 feet of high pressure hose and hand 
equipment for ten men. These little out- 
fits have been taken into what seem al- 
most impossible places and, where no 
assistance is available, the driver has 
often put out or held fires in check by 
driving with one hand and operating the 
hose nozzle with the other. These and the 
600-gallon outfits will be displayed at 
the Rural Fire Institute of 1933, plans 
for which are being made at the present 
time. 

Fire Chief Walter H. Coupe of the State 
Division of Forestry in a recent conver- 
sation said that he could not visualize 
fire suppression now without the use of 
tank fire trucks. In support of this he 
pointed to the record of San Diego Coun- 
ty in fire suppression. In 1928 there was 
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no truck equipment and the area burned 
over amounted to 150,000 acres. In 1929 
the first truck pumper on a Dodge chassis 
was put in service and the area burned 
was decreased by one-half. Fifteen pieces 
of motorized equipment were in service 
in the county in 1931 when the total area 
burned was held to approximately 5,000 
acres. During the protected fire season 
of 1932 there were 18 tank trucks operat- 
ing and the burned area was held to less 
than 4,000 acres. Of course better or- 
ganization, the use of trained fire suppres- 
sion crews, clean-up of fire hazards along 
highways and better knowledge of fire 
prevention on the part of the public all 
played a part in this result, but the fire 
trucks were the largest single factor in 
quick suppression of fires. 

State Forester Pratt in reviewing the 
progress made during the past five years 
echoed the sentiments of most of the fire 
fighters in California when he said, “The 
introduction of tank truck equipment has 
revolutionized fire fighting and enabled 
speedy control of many fires which, with- 
out the trucks, would have caused un- 
told loss of resources and cost vastly 
more in time, effort and money to sup- 
press.” 


EXPERIMENTS WITH CALCIUM CHLORIDE AS A FOREST 
FIRE RETARDENT* 


By PAUL W. STICKEL 


Associate Silviculturist, Northeastern Forest Experiment Station? 


Because of its highly deliquescent nature, calcium chloride has a limited value in forest 

fire control. Its principal use is as a preventive measure, for when applied to combustible 

materials the chemical, by increasing moisture content, decreases inflammability. Because 

of its extreme solubility, the beneficial influence of the chloride disappears rapidly after 

precipitation. On going fires calcium chloride offers little promise because it does not 

dissolve as rapidly as commonly assumed, especially under the high temperatures and 
low humidities which accompany burning conditions. 


HE following experiments with cal- 
cium chloride as a possible forest 
fire retardent were made at the 
Harvard Forest, Petersham, Mass., and at 
Pelham, Mass., during 1929 and 1931 re- 
spectively. The possibilities of this chemi- 
cal in forest fire control were first brought 
to the writer’s attention by Professor 
Richard T. Fisher, Director of the Har- 
vard Forest, who also made available a 
small supply of calcium chloride for ex- 
perimental purposes. The later experi- 
ments were made in cooperation with 
manufacturers of this salt—the Solvay 
Sales Company, Boston, Mass., and the 
Paper Makers Chemical Corporation, 
Holyoke, Mass. The writer is also in- 
debted to members of the Northeastern 
Forest Experiment Station for their assis- 
tance in field tests described. 


THE TECHNICAL PROPERTIES OF CALCIUM 
CHLORIDE® 


The commercial calcium chloride used 
extensively as a dust-layer and surface- 
binder on dirt and gravel roads is a 


white, flaky chemical. It is highly deli- 
quescent, dissolves readily when exposed 
to the air, and combines with whatever 
surface it is applied to. For the purposes 
mentioned above, the manufacturers rec- 
ommended that the chemical be applied 
dry and in quantities ranging from 2 to 
3 pounds per square yard. Under ordi- 
nary road and weather conditions applica- 
tions of such concentrations are sufficient 
to last through one season. In addition 
to its uses as a dust-layer and surface- 
binder, calcium chloride is employed as 
a weed-killer on tennis courts and drive- 
ways. It costs around $1.35 for a 100- 
pound bag. 


Calcium chloride will absorb water 
from the atmosphere when the vapor 
pressure of the air is greater than the 
vapor pressure of the chemical. Complete 
dissolving of the chloride can take place 
only if the atmospheric vapor pressure 
remains greater than that of the solution 
so formed. In this connection the figures 
presented in Table 1 are of particular 
significance. 


The results described herein are based upon work discussed in two progress reports, as follows: 
Stickel, P. W.—First report on the use of calcium chloride as a possible forest fire retardent. 


Typed. 10 p., 2 figs. Nov. 1929. 


Second report on the use of calcium chloride as a possible forest fire retardent. 


Typed. 7 p. 1 fig. June 1931. 


2Maintained by the U. S. Department of Agriculture at New Haven, 


with Yale University. 


Conn., in codperation 


8Much of the information contained in this section was obtained from the Technical Service 
of the Laboratory of the Solvay Process Company, Syracuse, N. Y. 
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TABLE 1 


VAPOR PRESSURE OF SATURATED SOLUTIONS OF 

CALCIUM CHLORIDE AT VARIOUS TEMPERATURES 

AND RELATIVE HUMIDITY OF AIR IN EQUILIBRIUM 
WITH SATURATED SOLUTIONS (1) 


Vapor Relative hu- 
pressure midity air in Atmos- 
Air saturated equilibrium pheric 
tempera-. solution— with satu- vapor 
ture Ca Cl rated solution pressure 
Deg. F In. Hg. Per cent In. Hg. 
32 077 43 077 
50 136 38 136 
59 Ae? 34 180 
68 .220 32 219 
77 .263 29 .266 
86 309 23 310 
95 341 21 347 
104 408 19 402 


As the data in Table 1 indicate, Wells’ 
(3) statement that “it (the chemical) will 
attract water from the air in a perfectly 
dry room” is not entirely correct. This 
ability and the rapidity with which com- 
plete dissolving takes place is sharply re- 
stricted under certain weather conditions 
which are of special interest in forest 
fire control. Thus, even in the Northeast, 
which is not subjected to the extremes of 
high temperatures and low humidities of 
the West, such temperature-humidity com- 
binations as 60°—35 per cent and 70°— 
31 per cent are by no means uncommon. 
For the temperatures cited the humidity 
percentages given indicate the lowest limit 
at which complete dissolving is possible. 

Although little technical information is 
available regarding its toxic properties, 
practical experience has proven that cal- 
cium chloride is an effective agent in pre- 
venting grass and weeds from gaining a 
foothold on tennis courts, driveways, etc., 
and that it does kill grass and light first- 
growth weeds when applied in sufficient 
concentrations. 


EXPERIMENTAL PROCEDURE 


The scope of the experiments made with 
calcium chloride was threefold, namely: 

A—The influence of calcium chloride 
on the moisture content of forest fuels. 
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B—The influence of calcium chloride 
fire lines on retarding grass fires. 

C—Toxic effect of calcium chloride on 
grass and weed growth. 


A. THE INFLUENCE OF CALCIUM CHLORIDE 
ON THE MOISTURE CONTENT OF 
FOREST FUELS 


In this series of experiments calcium 
chloride was applied to the inflammable 
forest litter in the form of water solu- 
tions. This mode of application was 
selected mainly because it was thought 
that if a solution of calcium chloride 
proved to be an effective forest fire re- 
tardent, it could be applied in practice 
to the edges of roads going through for- 
est and grass cover by means of ordinary 
sprinkling wagons. 

At Petersham, Mass., seven one-square- 
yard plots having the same exposure were 
laid out in northern white pine—eastern 
hemlock litter. (Pinus strobus Linnaeus— 
Tsuga canadensis [Linnaeus] Carriere.) 
One plot remained untreated during the 
course of the experiment and served as a 
check against the six treated plots. It is 
designated herein as the 0 plot. 

After several trials had been made with 
the discharge of different amounts of 
water from an ordinary garden sprinkling 
can over areas one square yard in size, 
the amount of two quarts was selected 
as being representative of the quantity 
sprayed per square yard of road surface 
by the ordinary sprinkling wagon. This’ 
amount of water was then used as the 
basis for preparing solutions of calcium 
chloride, with which six of the plots were 
treated. The following solutions were 
used: 14, 14, 34, 1, 2, and 3 pounds of 
the salt to two quarts of water. 

Using a sprinkling can, each of the 
six plots was watered with one of the 
above solutions. The watering was com- 
pleted by 12 o’clock noon, October 9, 
1929, and the first samples of surface 
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litter from all the plots were collected at 
2 p. m. of the same day. The treated 
plots are designated by the amount of 
chemical solution they received. 


The moisture content of the surface 
litter (needles and finer twigs of pine and 
hemlock) was determined from samples 
collected daily at 2 p. m. After being 
weighed, the litter samples were placed 
in a drying oven having a temperature of 
100 to 105°C. for two to three days. 
When the samples evidenced no further 
loss in weight, they were reweighed and 
the moisture percentages determined.* 


In Table 2 will be found the daily 
litter moisture determinations. The daily 
2 p. m. relative humidity and air tem- 
perature, as well as total daily precipita- 
tion (8 a. m. to 8 a. m.) data are also 
included. Graphical presentation of the 
same data are presented in Figures 1 and 
2. In Figure 2 comparisons are made of 
the litter moisture contents determined for 
the 0 plot. and the 14 plot, for the 0 plot 
and the 14 plot, etc. In each graph of 
paired observations, the solid black line 
represents the line of best fit through the 
average plotting points. The broken line 
is included to show equality in moisture 
content in the two plots under observa- 
tion. An inspection of the slope of the 
solid line in relation to the position of 
the broken line will show clearly what 
effect the presence of the chemical had 
on the moisture content of the treated 
plot in contrast to the moisture content 
of the untreated litter. 


It is evident from the data that in prac- 
tically every case the moisture contents 
of plots 14 to 3 were considerably greater 
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than those of the 0 plot. This appeared 
to hold true for both wet and dry periods. 
Since the only difference between the 
treated and untreated plots was the pres- 
ence of the chloride in the former, it 
may be concluded that the increase in 
moisture was due wholly to the deli- 
quescent nature of the chemical. 


Neither Figures 1 nor 2, however, indi- 
cate any striking increases in moisture 
content with increases in the amount of 
chemical used. In Figure 2, plots 1, 2, 
and 3, there is a slightly progressive in- 
crease in the moisture percentages of the 
treated plots with an increase in the quan- 
tity of the chloride. This fact is more 
distinct at the drier ends of the scales. 
The inclusion of all data in these graphs 
has obscured, to some degree, the above 
point. When comparisons are made for 
days when the litter moisture content of 
the 0 plot was 25 per cent or less, in- 
creases in moisture with increases in 
calcium chloride are clearly shown (see 
average figure in Table 2). 


Such a comparison is of added interest, 
since it indicates what reduction in 
forest fire hazard can be accomplished 
when the hazard is most acute. The 
moisture in the surface litter of the check 
plot fell below 25 per cent on 15 out 
of the 22 days. During these 15 days it 
had an average moisture content of 14.7 
per cent. For the same period, the aver- 
age moisture contents of the treated plots, 
in contrast, ranged from 18.5 per cent 
for the 14 plot to 32.2 per cent for the 
3 plot. Expressing the increased amounts 
of moisture on a percentage basis, the 
figures varied from an average of 25 per 


*The Technical Service of the Laboratory of the Solvay Process Company, to whom reports of 
these experiments were submitted, informed the writer that moisture determinations made in this 
manner are slightly incorrect because some moisture is still retained by the calcium even at a 
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temperature of 105°C. Based upon laboratory tests, the Technical Service found that as high as 
3.29 per cent of water was held by the salt after it had been subjected to a temperature of 105°. 
Another source of error, which, however, was unavoidable, was that the moisture percentages 
had to be based upon the dry weight of chemically treated Jitter rather than upon the weight 
of the litter alone. All evidence thus points to the fact that the data presented are of a very 


sonservative nature. 
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EXPERIMENTS WITH CALCIUM CHLORIDE 


cent greater moisture on the 14 plot to 
an average increase of 119 per cent for 
the 3 plot. 

The question of how long the chloride 
will remain in the litter before being 
leached into the lower duff and soil hori- 
zons by rain is of importance from a 
practical point of view. This question is 
answered to some extent by the rainfall 
data presented in Figure 1 and Table 2. 
During the course of the investigation 
several precipitations were recorded; a 
total of 0.83 inches fell. Several light 
rains—from 0.1 to 0.4 inches—occurred 
during the first half of the experiment. 
A very heavy precipitation of 0.76 inches 
was measured about a week before the 
work was terminated. Prior to this heavy 
downpour, the moisture determinations 
indicated that the chemical had not been 
washed, out of the surface needles by the 
lighter precipitation, for in all cases the 
treated plots still gave distinctly greater 
moisture values than did the check plot. 
After the unusually heavy rainfall of 0.76 
inches there were no longer any striking 
differences in the moisture contents of 
treated and untreated litter. This would 
seem to indicate that evidently the cal- 
cium chloride had been leached out and 
deposited at lower levels in the organic 
and soil horizons. Prior to this leaching 
it was possible by even a casual inspec- 
tion to distinguish the treated and un- 
treated plots, and likewise to pick out 
those plots which had received the heavier 
concentrations of the chemical. During 
dry periods plots 1, 2, and 3 usually pre- 
sented a much darker and damper ap- 
pearance than did the others. 


B. THE INFLUENCE OF CALCIUM CHLORIDE 
FIRE LINES ON RETARDING GRASS FIRES 


In New England a high percentage of 
the annual forest fires is reported to have 
started along roadsides where some form 
of grass growth is the dominant type of 
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vegetation. Encouraged by the results ob- 
tained with water solutions of calcium 
chloride on reducing the inflammability 
of pine litter, it was decided to undertake 
a series of similar experiments in grass 
cover but to use the chemical in dry 
form. The work was carried on at Pel- 
ham, Mass., where eight plots were estab- 
lished in a meadow where the grass had 
not been mowed for several years. 

Each plot measured 50 feet by 50 feet 
and was surrounded on all four sides by 
a plowed area 3 feet wide. Around the 
perimeters of four plots, chemical fire 
lines were placed by treating strips of 
various widths with different amounts of 
dry calcium chloride. On the other four 
plots the perimeters remained untreated; 
the chemical fire lines extending across 
the plots. In Table 3 will be found a 
summary of the chemical treatment of 
the individual plots, as well as burning 
and weather data. On plots A and E the 
chloride was applied in the late afternoon 
and the areas were burned the next day. 
On all the remaining plots which were 
actually fired, the chemical was applied 
in the morning and the plots burned the 
same afternoon. Plots F, G, and H were 
not burned because rains on April 26, 
28, and 29 removed all traces of the 
chloride. 

In burning over the plots having per- 
imeter chemical fire lines, the fire was 
started in the center of the plots and 
allowed to burn unrestricted to the plowed 
edges. On the other plots, the fire was 
started along the windward side of the 
plots and was allowed to burn toward 
the chemical fire line running across the 
center of the plot. After Plot A had 
been burned over, several tests were made, 
when burning Plots B and C, to deter- 
mine the amount of work required to 
bring the fire at the chemical fire lines 
under control with shovels. 

Chemically treated strips proved to be 
effective fire lines in only one case. On 
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EXPERIMENTS WITH 


Plot E, a four-foot strip around the per- 
imeter had received two pounds of chloride 
per square yard on April 23, and the 
plot was fired the next afternoon. Owing 
to the light-rain which fell the afternoon 
and evening of April 23, the chemical 
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was completely dissolved when the area 
was burned the following afternoon. In 
contrast to the results obtained on the 
other areas, on Plot E the chemical fire 
lines on three sides completely prevented 
the fire from reaching the furrows. On 
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Fig. 1—Graphical presentation of meteorological and duff moisture data of calcium chloride 
treated and untreated plots. 
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Fig. 2—Paired duff moisture data of calcium chloride treated and untreated pine litter plots. 


EXPERIMENTS WITH CALCIUM CHLORIDE 


he fourth side, the fire burned through 
he chloride-treated grass to the furrow in 
only two narrow tongues, each less than 
a foot in width. The manner in which the 
chemically treated grass strips stopped 
the fire was really remarkable, the flames 
burned right up to the edge of the area 
to which the chloride had been applied 
and stopped there. 

On Plots A, B, C, and D the fire was 
not stopped by the calcium chloride fire 
lines mainly because very little of the 
chemical was entirely dissolved at the 
time of burning. Despite this condition, 
however, when the fire entered the treated 
strip a distinct reduction in intensity of 
fire and a slowing down in the rate of 
spread was noticed. On the untreated 
grass areas, the flames consumed practi- 
sally all the combustible materials, pro- 
ducing a clean, deep burn. On the other 
hand, on the treated strips the flames just 
skimmed across the top of the dead grass 
resulting in a spotty burn. 

The decrease in the rate of spread of 
the fire where it entered the treated, lines 
has already been mentioned. At such 
places a minimum amount of direct sup- 
pression work with shovels was necessary 
10 stop the fire. In many cases a single 
quick sweep of the shovel was sufficient 
‘0 put out the flames along a considerable 
stretch of the fire front. Another signifi- 
sant fact which was noticed in this direct 
suppression work was this: On the un- 
rreated areas the fire burned so briskly 
and the heat produced was so intense 
hat one could remain near the fire front 
for only a brief instant. When the fire 
same across the treated strips, the flames 
and heat were reduced so that the fire 
ighters could remain on the fire line for 
much longer periods and do much more 
ffective work. 

There was also a considerable differ- 
nce in the degree of inflammability of the 
hloride and non-chloride treated areas. 
[est made with matches showed that the 
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combustible materials of the untreated 
areas could be ignited readily, and the 
fire spread rapidly. Similar inflammabil- 
ity tests made in treated areas proved 
that ignition was more difficult; only the 
top layer of the dead vegetation could be 
fired with the resulting combustion en- 
tirely confined to the surface. In many 
cases such fires did not spread very much 
before going out by themselves. The fact 
that the ground within the treated strips 
was much wetter than the ground of the 
areas receiving no chloride no doubt 
aided in reducing the hazard. 


C. TOXIC EFFECT OF CALCIUM CHLORIDE 
ON GRASS AND WEED GROWTH 


In conducting the experiments some at- 
tempt was made to obtain information on 
the toxic effect of calcium chloride on 
grass and weed growth. At Petersham, 
seven plots similar in size and treated in 
the same manner as described in Part A, 
were laid out on a heavy grass sod cover. 
The watering of the grass plots with the 
six chemical solutions was completed on 
October 8, 1929. No samples were taken 
from these plots; they were merely in- 
spected daily and notes taken on the con- 
dition of the vegetation. 

Five days after watering the grass plots 
commenced to show the toxic effect of the 
chloride solutions. At that time a distinct 
browning was visible on plots 1, 2, and 3. 
Nine days after the application of the 
chemical, all living vegetation on these 
three plots was dead, and brown patches 
were noted on the 1%4 and % plots. At 
the termination of the experiment condi- 
tions on the grass plots remained un- 
changed. In addition to its killing effect, 
the calcium chloride evidently kept the 
dead grass moist since the brown vegeta- 
tion on plots 1 to 3 was flexible and had 
a slightly damp, salty feeling to the hand 
even during dry periods. The fire menace 
of such dead vegetation would be con- 
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siderably less than grass which had died 
naturally. 

Some of the Pelham plots were not 
fired because the chloride was leached out 
by the heavy precipitation mentioned in 
Part B. These unburned areas were visited 
at various times during the late spring 
and summer of 1931 by members of the 
Northeastern Forest Experiment Station, 
who reported that no new grass had ap- 
peared on the strips where the chloride 
had been applied. At Winchendon, Mass., 
where some areas along a railroad right 
of way had been treated with calcium 
chloride, such hardy herbaceous growth 
as sheep laurel (Kalmia angustifolia, L.) 
and low sweet blueberry (Vaccinium penn- 
sylvanicum, Lam.) were killed by appli- 
cation of 2 pounds of the chloride per 
square yard of surface. 


SUMMARY 


Although leached out very readily by 
unusually heavy precipitation, applica- 
tions of calcium chloride in either dry 
or solution form have a limited value as 
a forest fire retardent. Because more even 
effective distribution of the chemical can 
be secured when solutions are used, this 
mode of application is preferable to the 
use of the chloride in the dry form. It 
is believed, however, that this condition 
could be remedied somewhat if the chloride 
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were obtainable in form of a rather fine 
powder. Very little loss, by falling through 
coniferous duff and matted grass, of such 
material would take place if the powder 
were applied early in the morning when 
dew still adheres to the combustible ma- 
terials. Along railroad rights of way and 
fire lines, where the regrowth of vegeta- 
tion must be prevented, the chloride un- 
questionably has a distinct value. Be- 
cause of the slowness with which calcium 
chloride absorbs water from the atmos- 
phere when the air temperature is very 
high and the relative humidity is very 
low, its value is practically nil on actual 
fires. 
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CURRENT TRENDS IN THE MARKET FOR NEW ENGLAND 
FOREST PRODUCTS 


MARKET COMMITTEE REPORT TO NEW ENGLAND SECTION, 
SOCIETY OF AMERICAN FORESTERS? 


\ ) 7 HEN the Market Committee was 
established on its present basis 
five years ago there were several 

questions involving market information 

on which the New England Section de- 
sired special studies and reports. These 
questions had to do principally with the 
sale of home-grown forest products in 
competition with forest products of other 
regions or countries. Also it seemed de- 
sirable to provide the membership an- 
nually with a list of standard New Eng- 
land forest products together with prices 
prevailing at different places. These 
studies were made and reported on at the 
meetings held in 1929, 1930, and 1931, 
and price lists for these years were also 
furnished. Last year the volume of trade 
had so decreased and prices were so de- 
pressed that the committee did not believe 
it worthwhile to prepare a price list, and 

no special studies were called for. A 

general report on market conditions and 

trends was considered sufficient. 

The present report deals with the situa- 
tion in the same way as that of last year. 
The same forces are at work as have been 
for several years, but they have now had 
time to register their effect more com- 
pletely, and so trends are clearer. A price 
list such as was made in previous years 
would be of no value. Compared with 
last year prices are lower and much more 
variable throughout the region. The fact 
is that the demand for New England for- 
est products has shrunk to a small frac- 
tion of its former volume. Some of the 
large items are now of negligible propor- 
tions, and few new ones have developed. 


Requirements in many lines are changing 
and tend to become more and more spe- 


cialized rather than standard. While the 


present outlook for marketing forest prod- 
ucts is discouraging, we believe that cer- 
tain tendencies which began to appear a 
few years ago are now so clearly evident 
that the forestry profession and the lum- 
ber trade should take them into account in 
planning for the future. These will be 
taken up in discussing prices of our im- 
portant species, and related subjects. 


WuiteE PINE 


For 25 years the most important white 
pine product has been box boards. Most 
of the white pine lumber was produced in 
portable mills, and box factories used by 
far the greatest portion of it. The value 
of white pine stumpage throughout the 
New England region followed very close- 
ly the price of log run round edge lum- 
ber. The price of this lumber loaded at 
convenient shipping points was about 
$21.00 to $22.00 per thousand feet, up to 
the year 1927 or 1928. By 1931 it had 
fallen to $17.00 and by 1932 to $14.00 
or $15.00. This year the corresponding 
price would be not over $12.00, and in 
some places it is being bought as low as 
$9.00 or $10.00. The tendency has been 
more and more to ship by truck. The vol- 
ume of white pine used for boxes has de- 
clined steadily since the war and of late 
years very rapidly. More of it than for- 
merly is now produced in stationary mills 
along with other grades. There is prob- 
ably not over one-fourth or one-fifth as 


1Presented at the annual winter meeting of the New England Section at Manchester, N. H., 


February 6-7, 1933. 
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many portable mills operating as there was 
8 or 10 years ago. Squared-edged lumber 
has declined also in volume and price, 
but not so badly as box boards. Within 
the wide range of $18.00 to $22.00 it is 
about 25 per cent lower than two years 
ago. 

Of the reduced amount of white pine 
used an increasingly larger percentage is 
being bought in the form of logs. The 
highest price paid delivered at milling 
points is $11.00 per thousand feet. Most 
mills are buying what they require at 
$8.00 to $9.00. Only the best quality logs 
will be accepted at the higher price, and 
no small, inferior logs will be accepted at 
any price. 


SPRUCE AND FIR 


The formerly large business in spruce 
building frames has dwindled until now 
it is of little importance, especially in 
the city markets. Spruce and fir as lum- 
ber find a small market for buildings and 
repairs not far from the point of manu- 
facture. The prices for logs and lumber 
of comparable quality are not very dif- 
ferent from those of white pine. 

For many years the largest volume of 
spruce and fir has gone into pulp. Peeled 
pulpwood in 1927 and 1928 brought 
about $15.00 per cord delivered at the 
mills in northern New England. By 1931 
it had dropped to $12.00 and by 1932 to 
about $10.00. At present there is very 
little wood being bought. Some mills are 
buying rough wood at $6.00 and peeled 
wood is being bought at from $6.50 to 
$8.00 per cord delivered. 


PopLaR 


Not much poplar is used now by pulp 
mills. Most of it is used in making ex- 
celsior. In 1930 the excelsior mills paid 
$11.00 per cord for peeled poplar de- 
livered. In 1931 it dropped to about 
$10.00. In 1932 the price was $8.00. The 
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mills today are buying very little wood. 
For small amounts taken the price is 
about $6.00 but mill owners do not 
want to buy. Their mills appear to be 
stocked for some time ahead. 


HEMLOCK 


In the few places where hemlock has 
been used for pulp it is suffering from 
the same conditions that affect spruce and 
fir. Hemlock lumber, produced in station- 
ary and portable mills along with pine 
and spruce, has travelled about the same 
route as have they. For many years a 
large volume of l-inch boards, edged and 
trimmed, was produced and found ready 
sale. Lately southern and western lumber 
has taken most of this business away. 
Hemlock cannot now be sold as box 
boards as it used to be, but, manufactured 
into l-inch and 2-inch lumber and sold 
locally for building and repairs, it finds 
some market. Such lumber in 1931 
brought $20.00 per thousand feet, and in 
1932, $18.00. Today it is not over $15.00 
and in places may be bought for less. 


HarDwoops 


All of the hardwoods are becoming 
more and more specialized in their uses. 
The general demand has decreased mark- 
edly and prices. are lower, but a few 
items, such as maple for shoe heels, have 
held up well. 

Oak lumber——The market is very nar- 
row, but for such business as exists prices 
have not dropped as much as in the case 
of softwoods. A good run of native oak 
at $18.00 per thousand feet at the load- 
ing point is about 20 per cent less than 
two years ago. 

White birch lumber—The market is 
very restricted on this item. At $20.00 
per thousand feet it is selling at 10 per 
cent to 20 per cent less than a year and 
two years ago. 


Birch, beech, and maple lumber.—The 


number of hardwood grades precludes a 
complete detail of price changes. There 
is much less hardwood lumber being sawn 
and sold than formerly. The tendency is 
to produce for special purposes. An in- 
dication of the price trend for graded 
lumber is shown by the prices for a 
standard product, No. 1 Common yellow 
birch. In 1920 this grade brought $75.00 
delivered at factories using it. By 1925 it 
had dropped to from $50.00 to $52.00. 
It came up again, and by 1930 was sell- 
ing for $60.00. The price today is $40.00 
to $42.00. There has been less demand, 
and a greater drop in price with the 
higher grades, FAS and No. 1 Common, 
than with the lower grades, No. 2 and 
No. 3 Common. 

Hardwood logs.—Prices and opportuni- 
ties to sell are exceedingly variable, re- 
flecting local conditions and special re- 
quirements more than general demand. 
Rock maple and yellow birch logs 12 
inches and up at the small end, and of 
good quality suitable for veneer are sell- 
ing as high as $18.00 and as low as 
$14.00 per thousand feet delivered at 
mills. Beech, and smaller birch and 
maple logs of quality suitable for ties or 
ordinary dimension stock are sold at 


$10.00 to $12.00. 
ProsPECT FOR LUMBER AND Locs 


_ During the time when the softwood box 
industry was furnishing large demands for 
softwood lumber there was less attention 
paid by lumber producers to retaining 
and expanding other outlets. The box 
trade accepted lumber made from small 
inferior logs as well as good ones, and 
this fact—with the advent of the portable 
sawmill—permitted woodlots to be cut 
clear with a minimum of supervision and 
care in manufacturing. It was an era of 
rapid conversion of second growth soft- 
wood stumpage. After the war two ad- 
verse factors developed rapidly. The de- 
mand for box boards decreased with the 
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increased use of cardboard and fabricated 
shipping containers, and western lumber 
entered our markets in large volume and 
at low prices. 

It is recognized now that these two 
factors are not temporary, but will con- 
tinue for a long time. Western lumber 
has captured the greater part of our large 
city markets. This does not mean that 
manufacture of native lumber will cease. 
We believe it does mean that the days of 
extensive portable mill operations, clear 
cutting, and the sawing of small inferior 
logs are over. Portable mills will con- 
tinue here and there where they are useful 
locally, but the sawing of native softwood 
logs will be done more and more in cen- 
tral, stationary mills. This will allow bet- 
ter sawing, and in many cases manufac- 
ture into finished product at the plant 
where the logs are delivered. The more 
this system develops the more it opens up 
opportunities for exploiting the superior 
qualities of native lumber for certain 
building purposes. Not in the near fu- 
ture will a large amount of metropolitan 
business now served by western and south- 
ern lumber be retrieved, but there is a 
good chance for serving trade within easy 
reach of centers where native lumber is 
milled. As lumber from other regions 
rises in price, and local transportation 
facilities increase, these trade areas will 
enlarge. 

. The situation regarding hardwoods is 
not different in principle. There are some 
differences in detail. Until recent years 
most native hardwoods were milled in 
small plants. There was a very large 
number of products, and plants generally 
were small but highly specialized. Many 
of them near the woods made completed 
articles and also parts that were shipped 
to other city plants for remanufacture or 
assembling. But the virus of big sale 
operations affected the hardwood _busi- 
ness. Production was stepped up, and for 
many years went along in time with the 
general idea that a thing is good if it is 
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big. The experience of large scale hard- 
wood lumber production was not alto- 
gether satisfactory in the years before the 
business depression, and weaknesses are 
more apparent now. The principal factor 
is that superior quality hardwood trees 
seldom occur in New England in stands 
that will produce a large enough cut per 
acre to amortize heavy investment in log- 
ging and transportation equipment. This 
is more generally realized now, and the 
tendency is back to the smaller plants 
which buy logs delivered. The opportuni- 
ties in the future for developing hard- 
wood business in this way appear to be 
greater than in the case of softwood, for 
the number and variety of uses is greater. 

In the case of both hardwood and soft- 
wood the prospect in future years appears 
to favor selective logging rather than clear 
cutting. The effect on silvicultural prac- 
tice is obvious. 


PROSPECT FOR PULPWOOD 


Native spruce and fir stumpage values 
and forest management face some serious 
problems of competition. A considerable 
amount of pulpwood is brought from 
Canada but this has been done for 25 
years. The native pulpwood has been sold 
in competition with the Canadian without 
serious difficulty, as the cost of manufac- 
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ture in the two countries is not widely 
different. A more serious problem is pre- 
sented in the large amount of manufac- 
tured pulp which comes in from Northern 
Europe, and is delivered to paper mills 
cheaper than it can be produced here and 
allow a figure of any consequence for 
stumpage value. This has been more 
noticeable during the past year since 
foreign exchange rates have favored its 
importation. Within recent years the 
manufacture of newsprint has gone from 
New England to Canada, and that of 
kraft paper to the south and west. This 
has left our best chances with the higher 
grade specialized pulp and paper prod- 
ucts. As business improves New England 
mills undoubtedly can continue and ex- 
pand in these specialized lines. We do 
not believe, however, that the future man- 
ufacture of these specialized products 
will be made in any large degree from 
our home grown spruce and fir as long 
as international financial factors so 
strongly favor importations. 

Epcar C. Hirst, Chairman, 

R. C. Bryant, 

G. T. Caruise, Jr., 

E. D. FLETCHER, 

J. Labnirz. 

W. B. Hitt, 

P. D. KNEELAND, 

C. R. Lockarp. 


TOP DIAMETER UTILIZATION LIMITS FOR DELTA HARDWOODS 


By G. H. 


LENTZ 


Assistant Regional Director, Southern Forest Survey 


This brief article shows how utilization limits into the tops of hardwoods are dictated 
by the size of the tree. As the breast-high diameter increases, the diameter at the top 


of the last merchantable log increases also; 


- a fixed top-diameter limit in cruising the 


volume of hardwoods therefore gives erroneous indications of the merchantable volume. 


\ JOLUME tables for obtaining the 
board-foot contents of hardwoods 
have been based either on total 

height or on merchantable height. Board- 

foot volume tables such as those prepared 
by Frothingham, Williamson, Ashe, Chit- 
tenden, and others, for eastern hardwoods, 

and presented in compact form in U. S. 

Department of Agriculture Handbook 

Volume Tables for the Important Timber 


Trees of the United States, part 3 Eastern 
Hardwoods, show the top diameter of the 
last log. These top diameters increase 
with the increase in diameter at breast 
height but do not seem to have any defi- 
nite relation to total tree height or num- 
ber of logs. Since hardwood logs with 
less than an 8- or 10-inch diameter inside 
of bark can seldom be converted into 
products measurable in board feet, no 


TABLE 1 
DIB 
UNCURVED VALUES SHOWING ——— IN PER CENT BY D.B.H. CLASSES 
DBH 
Species 
Overcup Cotton- 
Red gum Nuttall’s oak oak White ash Green ash wood 
D.b.h. Second Old Second Old Old Secondand Second Old Second 
class growth growth growth growth — growth oldgrowth growth growth growth 
14 73.0 68.0 63.4 63.5 62.1 77.6 
16 70.7 73.0 68.0 64.0 56.5 67.3 
18 70.7 67.0 71.0 69.6 57.0 59.7 58.2 57.0 
20 70.6 70.0 TORS UES Teg 76.0 56.0 60.0 63.0 
22, 65.0 64.8 70.5 71.0 76.8 61.7 60.7 55:5 63.7 
24 66.7 64.0 70.0 72.0 73.5 63.5 56.5 53.8 59.6 
26 60.7 63.5 70.0 68.5 74.1 66.5 45.5 57.5 68.0 
28 59.8 63.5 64.0 73.0 ake 63.0 59.0 59.5 
30 60.8 70.5 68.0 » 71.3 65.5 55.2 52.0 
32 67.5 60.0 66.0 (PAB 62.5 53.2 59.4 
34 61.7 80.0 68.0 65.1 52.8 61.0 
36 61.7 71.5 69.0 
38 68.7 68.0 63.6 
40 59.0 80.0 
42 55.0 64.7 
4A 62.0 60.0 
46 56.0 51.5 
48 54.2 60.5 
50 65.0 65.0 
52 54.5 
54 52.0 
56 62.5 
58 
60 ; ee 
Basis—Number of trees species 
a . 69 109 x eee 38 58 31 19 39 49 
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fixed diameter limit such as the 5-inch 
diameter inside bark set up in the tables 
for second-growth southern pine, can rea- 
sonably be applied to the southern hard- 
woods. It is very questionable if this 
limit is not also misleading when used to 
calculate pine volumes. 

A study of the tree measurements made 
by the Southern Forest Experiment Sta- 
tion in the bottomland hardwoods of the 
Mississippi Delta at various times since 
1928 has brought out some interesting 
facts. More than 2,000 individual tree rec- 


RO A. : : < 
Fig. 1—Long-boled Quercus nigra grown in well- 
stocked 80-year-old second-growth stand in the 
bottomland of the Mississippi River. Black line 
across central stem indicates approximately an 
8-inch top diameter. This point is well beyond 
that to which any operator would utilize the top. 


ho oe Sle 
Se oo Ue fe tnd 


JOURNAL OF FORESTRY 


ords covering more than 15 species of 
commercial importance, and with wide 
diameter ranges, have been obtained. 
These measurements have formed the 
basis of the volume tables now being used 
in calculating board-foot volumes for the 
Forest Survey. Due to the wide range 
of total heights for given diameters and 
the apparent lack of close correlation be- 
tween total height and usable length for 
a given breast-high diameter, the tables 
were based on d.b-h. and log lengths. 
Due to the tendency for most hardwoods 
in the South to develop long spreading 
crowns, those of us making the tables 
realize that usable length, preferably ex- 
pressed in terms of log lengths, could be 
the only sound basis for tables designed 
to give contents of trees of various diame- 
ters in terms of board feet. Total height 
might prove acceptable where cubic con- 
tents are desired, and where the total 
available amount of wood cellulose re- 
gardless of its defects or form is the end 
result. However, we do not feel justified 
in expressing in terms of board feet the 
contents of sections of the bole having di- 
ameters inside of bark of 4, 6, or 8 inches. 
An 8-foot section with at least a 10-inch 
diameter inside bark is required to pro- 
duce a 6- by 8-inch railroad tie. The 
crowns of many trees fork at a point be- 
low that designated as one-half the total 
height. Hardwood trees having total 
heights of 140 to 160 feet seldom, if ever, 
contain more than 5 usable logs, and 
more often contain 4 or less. This not 
only applies to old-growth timber but 
also to second growth. Even though the 
second-growth timber may have no spread- 
ing, and over-developed crowns, the pres- 
ence of large limbs and knots definitely 
limits the portion of the bole which can 
be considered capable of being converted 
into products customarily measured in 
board feet. After all, is it not the func- 
tion of a board-foot volume table to give 
estimates to the number of board feet, 
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log-scale, that a given tree or stand will 
produce when cut? 


In order to determine whether there 
was any mathematical relationship be- 
tween d.b.h. and the d.i.b. at the top of 
the last merchantable log, cut according 
to current logging practice, some 456 tree 
records of six species, taken from the 
Survey volume table measurements, have 
been analyzed. The species were selected 
on account of their wide variability in 
utilization. Ash and cottonwood are more 
closely utilized than overcup oak or Nut- 
tall’s oak; red gum presents an average 
between the two extremes. Although the 
figures here presented are based on 456 
trees, the remaining data were studied and 
with the exception of small, clear-boled 
ash, no logs with less than a 10-inch top 
d.i.b. were utilized. The d.ib. at top of 
the last log varied from 10.2 inches in a 
14-inch second-growth red gum, to 37 
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inches top d.i.b. in a 4.5-log 60-inch red 
gum in a virgin stand. 


The relationship between d.b.h. and 
d.ib. top of last log expressed in per cent 
of d.b.h. is shown in Table 1 for the six 
species mentioned. Although the number 
of trees in the diameter classes over 36 
inches are insufficient to give reliable 
averages, they do show that the percent- 
age decreases with increase of d.b.h. The 
data, comparing second growth and old 
growth, show no consistent differences in 
d.ib., d.b.h. relationship when second 
growth trends are compared with old 
growth. 


From Table 1, the average top d.i.b. 
for old-growth trees in the 20-inch class 
are: red gum 14 inches, Nuttall’s oak 15.5 
inches; over-cup oak 14.3; white ash 
15.2; green ash 12 inches, and cotton- 
wood 12.6 inches. For the same species, 
but for trees in the 30-inch class, the top 


TABLE 2 


UNCURVED VALUES SHOWING TOTAL TREE HEIGHT AND ACTUAL USED LENGTH FOR RED GUM TREES BY 
DIAMETER CLASSES 


Second growth Old growth 
No. of Total Used Per cent No. of Total Used Per cent 
D.b.h. trees height length used trees height length used 
14 3 89.5 27.4 ae 
13 93.4 29.7 , 
: 13 100.1 35.7 35.2 3 91.0 43.3 47.6 
20 19 102.2 36.8 36.0 4 97.7 36.9 38.8 
aps 9 101.8 40.4 40.0 4 107.8 39.4 36.6 
24 3 101.3 38.1 37.8 11 113.4 46.3 41.0 
26 5 111.0 47.4 42.6, 7 110.4 53.6 48.5 
28 2 109.5 43.0 39.4 7 120.4 55.9 44.6 
32 36.6 16 1048 rt 35.0 
: 37.4 : ; f i 
7 j i ll 115.7 53.5 46.5 
36 9 119.1 53.9 45.0 
38 6 120.0 51.6 43.0 
40 3) 112.0 58.7 52.4 
42 5 127.0 64.0 50.4 
44, 6 133.8 60.8 45.7 
46 2 132.0 58.7 44.4 
48 3 131.0 60.8 46.5 
50 Pe 138.7 64.1 46.3 
52 2 141.3 73.1 51.8 
56 2 129.0 60.0 46.5 
60 1 157.6 72.8 46.2 
Total 6 109 


Weighted average 
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dib. would be 18 inches; 20.4; 21.4; 
19.6; 16.6, and 15.6 inches respectively. 
These are simply averages and should not 
be taken as a guide for volume table 
construction purposes. The range for any 
species and d.b.h. class is so great that 
this average only serves to indicate the 
quality of the woods utilization practice 
in hardwood timber. 

Table 2, based on 69 second-growth red 
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gum trees and 109 old-growth red gums, 
indicates by diameter classes the relation 
between total tree height and the length 
of that portion of the bole actually used. 
For second-growth red gum, the used 
length averaged 36.4 per cent of the 
total height. For red gum in old-growth, 
or virgin stands, the used length aver- 
aged 45.8 per cent of the total height. 
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Micyuican SHoutp PLant Two Hunprep MILLION TREES A YEAR 


Michigan should embark on a program to plant 200,000,000 forest trees a 
year according to Professor P. A. Herbert of the Forestry Department at Michigan 
State College and in that way help to solve the present and future unemployment 
and land use problem of the state. Professor Herbert says: 

“President Roosevelt, has shown the way in his forestry program on federal 
land. In Michigan it is estimated that the federal government, as a result of the 
President’s policy, will soon embark on a planting program of 100,000 acres a 
year. Surely, the state with a much larger area coming into state ownership can 
do no less.” 

To cheapen the cost of growing the forest tree seedlings, it would be possible, 
according to Professor Herbert, to establish nurseries at the state prisons in Jack- 
son and Marquette and with the use of prison labor produce the trees ready for 
field planting at less than twenty-five cents a thousand. Such a prison enterprise, 
he insists, would not interfere with any private business because all forest planting 
now being grown in Michigan comes from state nurseries. 


A NEW HYPOTHESIS AS TO THE CAUSE OF SHAKES AND RIFT 
CRACKS IN GREEN TIMBER 


By ARTHUR KOEHLER 


In Charge, Section of Silvicultural Relations U. S. Forest Products Laboratory 


ING shake is a separation of the 
R oreve between or within annual 

rings. A rift crack is a radial sepa- 
ration which runs from the pith outward 
for a limited distance. When several 
rift cracks radiate from the pith the 
combination is often called star check or 
star shake. Shakes and rift cracks are 
found in some freshly cut trees before 
any seasoning has taken place. Frequent- 
ly gaps occur in the wood along the line 
of separation. 

Shake is almost universally ascribed to 
longitudinal shear resulting from bending 
of trees by the wind, in fact, the term 
“wind shake” is frequently used to indi- 
cate its origin. Although rift cracks 
could be even more logically ascribed to 
shear, an explanation of their origin is 
less frequently given. Several European 
textbooks state that rift cracks are sea- 
soning checks resulting from the heat 
generated in sawing which dries out the 
inner less highly saturated portion of the 
log. The author has cut down several 
willow trees in which he is certain that 
no appreciable amount of heat was gen- 
erated by the saw, but they contained 
cracks radiating from the center just the 
same. 

It is impossible for a member of such 
slender proportions as a tree trunk to fail 
in shear unless it is either affected by in- 
ternal stresses or the shearing strength is 
abnormally low. In fact, without the 
presence of initial contributing stresses, 
sufficient shearing motion to cause failure 
between or within annual rings is seem- 
ingly impossible without the shear fail- 
ure extending to the periphery along a 


radius at right angles to the wind direc- 
tion or without sufficient shortening on 
the leeward side to form pronounced 
compression failures in the wood. 

Shear failures extending to the periph- 
ery are never found in standing timber 
and pronounced compression failures ter- 
minating abruptly in the annual ring of 
the year in which they were formed, as 
would be the case if caused-by the wind, 
are scarce in green timber in comparison 
with shakes and rift cracks. 

However, longitudinal and _ transverse 
compression and tension stresses of un- 
known distribution and magnitude are 
present in some trees, and it is possible 
that the stresses from wind action may 
combine with these internal stresses in 
such a way as to produce shear failures 
within or between the annual rings with- 
out extending to the periphery or induc- 
ing high stress in compression or tension. 

The prevalence of shake in some trees 
and even entire species is frequently 
ascribed to a weak bond between the an- 
nual rings, but a microscopical examina- 
tion of the wood on both sides of a num- 
ber of shakes showed that the rupture 
frequently is within an annual ring, 
usually in the springwood, rather than be- 
tween two rings. It is possible that the 
springwood of certain annual rings, or of 
trees or species as a whole, is weaker 
than in others, thereby facilitating the 
formation of shakes, but that is a matter 
which has not been investigated. Even 
so, stresses would be necessary to com- 
pletely rupture the springwood. 

Another objection to the theory that 
shear stresses are the sole cause of shakes 


2Maintained at Madison, Wis., in codperation with the University of Wisconsin. 
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and rift cracks is the width of the open- 
ings that occur along the lines of separa- 
tion, which indicate that the wood has 
been pulled apart by stresses acting at 
right angles to the grain. Figure 1 shows 
an open rift crack in a log of redwood, a 
species in which large cracks of this kind 
are common. 

The purpose of this article is to ad- 
vance the hypothesis that shakes and rift 
cracks in green timber are due to trans- 
verse compression and tension stresses 
resulting from growth, and are not due 
primarily to bending, although bending 
stresses may supplement the growth 
stresses. 

It has been observed in a number of 
species that when a radial cut is made 
into a green disc from the bark to the 
pith it will close up tightly near the periph- 
ery (Figure 2). In fact it frequently 
is difficult to make such a cut on account 
of the pinching of the saw which occurs. 
This contraction near the periphery indi- 
cates that the outer part of a green tree 
trunk is in compression tangentially. The 
compression must produce or be the re- 
sult of a radial tensile stress, since the 
two necessarily go together. 

The radial tensile stress would tend to 
pull the wood apart along a plane or sev- 
eral planes rurning through the center or 
along the annual rings somewhere be- 
tween the bark and the pith wherever the 
wood is weakest or the stresses are great- 
est. A failure resulting from such stresses 
would leave an opening along the plane 
of separation, because the resulting relief 
of stresses would permit contraction and 
expansion of the portions that had been 
under tension and compression respec- 
tively. In some redwood logs such cracks 
show a gap of 6 inches or more at the 
center. 

That tangential compression and radial 
tension will produce radial cracks 
through the pith and also separations 


"Koehler, Arthur. 
American Wood Preservers’ Association. 
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along the annual rings can be demon- 
strated by boiling a green disc contain- 
ing neither shakes nor rift cracks in wa- 
ter long enough to thoroughly heat it. 
Such treatment sets up tangential com- 
pression and radial tension in the disc 
due to greater swelling tangentially than 
radially, which persists even after cooling 
and usually results in internal separa- 
tions.2 The same result can be obtained by 
soaking a green disc in a reagent, such as 
a caustic soda solution, which swells it 
beyond the normal green condition. The 
swelling in that case also is greater tan- 
gentially than radially and thereby sets 
up internal stresses. 

Figure 3 is a cross section of a south- 
ern pine pole showing both shake and 
rift crack found after subjecting the pole 
to 200° F. for 13 hours while green. 
Such internal separations are of common 
occurrence in green, round timber after 
it is given a preservative treatment. 

The magnitude of the natural trans- 
verse stresses in green wood has not been 
determined, but they would not have to 
be great to produce separation of the 
wood, since wood is relatively weak in 
tension across the grain. That shake and 
rift cracks are more prevalent in some 
trees or even species than in others does ~ 
not necessarily mean a weaker bond be- 
tween the fibers of the former, it may 
mean that greater stresses occur in them. 


PROBABLE CAUSES OF INTERNAL STRESSES 


It is interesting to speculate on the 
probable causes of tangential compres- 
sion and radial tension stresses found in 
green wood. Three possibilities will be 
discussed here, namely, (1) greater cir- 
cumferential than radial growth, (2) 
reduction in the turgidity of the older 
tissues, and (3) “chemical” shrinkage of 
the older wood. 

It is conceivable that as a tree grows in 


Effect of Heating Mead on Its Subsequent Dimensions. Proceedings 
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SHAKES AND RIFT CRACKS IN GREEN TIMBER 
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diameter the circumferential growth might 
not be exactly z times the growth in di- 
ameter. If the circumferential growth 
were less, a tangential tensile stress would 
result accompanied by radial compres- 
sion and possibly by cracks extending 
from the periphery inward; if the cir- 
cumferential growth were greater, a cir- 
cumferential compression stress accom- 
panied by radial tension and_ possibly 
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internal cracks would result. Cracks ‘at 
the periphery are not known to occur in 
trees (except occasional “frost cracks,” 
which probably are due to temperature 
changes) but internal cracks and shakes 
are common. Therefore excess circum- 
ferential rather than radial growth would 
be indicated. 

There may possibly be hereditary dif- 
ferences in the ratio of circumferential to 


Fig. 2.—Radial saw cut into green elm disc closed at periphery indicating that outer portion is 
i compression tangentially, 


SHAKES AND RIFT CRACKS IN GREEN TIMBER 


radial growth which accounts for the 
greater tendency to shake in some trees 
or species than in others. It is even pos- 
sible that the ratio of potential circum- 
ferential to potential radial growth may 


vary with growth conditions. The ratio - 


might be different in a fast growing than 
in a slow growing tree. It might change 
with change in rate of diameter growth 
in the same tree. Possibly a sudden 
change in rate of growth would accentu- 
ate the stresses produced, thereby account- 
ing for the reputed “shakiness” of trees 
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of certain species left standing for some 
time after logging the trees with which 
they were interspersed, which commonly 
is ascribed to the increased effect of the 
wind on such trees. 

The possibility that loss of turgidity of 
the older tissues is responsible for the 
transverse stresses in green timber has 
more facts to support it than unpropor- 
tional growth. It is well known that 
living cells normally are highly turgid as 
a result of osmotic pressure and that the 
pressure is reduced as the cells die. 


Fig. 3—Shakes and rift crack in green southern yellow pine pole heated to 200° F. for 13 
hours and subsequently creosoted. 
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It is particularly the parenchyma cells 
in the wood that would be effective in 
setting up stresses because they remain 
alive in the sapwood for years after they 
are formed and become well imbedded 
into the trunk before they die and lose 
their turgidity. As they die, they there- 
fore would set up tension stresses in the 
heartwood which would throw the sap- 
wood with its still turgid cells into com- 
pression. 

There even is some indication that re- 
duction of water in the dead elements, 
that is, wood fibers and tracheids, may 
set up contraction within the tree, for 
Haasis*? found that at certain seasons of 
the year the heartwood may be shrinking 
while the stem as a whole is expanding, 
presumably on account of redistribution 
of the water within the tree, which Craib* 
and Gibbs’ found took place with the sea- 
sons. Seasonal changes, of course, are 
temporary, but they may periodically ac- 
centuate the more permanent differences 
in moisture content of sapwood and heart- 
wood. 

The death of parenchyma cells in the 
inner sapwood and the partial dehydra- 


JOURNAL OF FORESTRY 


tion of the tissues in general in the heart- 
wood of many species may, therefore, set 
up permanent internal tensions which are 
responsible for shakes and rift cracks. 

The third possible hypothesis men- 
tioned as to the origin of internal stresses 
in trees, namely, “chemical shrinkage,” 
also has little definite data for its sup- 
port, but it is conceivable that either as 
the sapwood turns to heartwood, or after 
the heartwood has been formed for some 
time, chemical changes bringing about 
molecular readjustments may take place 
in the heartwood causing it to contract 
and open up here and there. 

Further studies of the variations in 
transverse stresses that occur in trees at 
different seasons and under different 
growing conditions might throw new light 
on this subject. Such a study would have 
direct practical application, since inherent 
stresses often play havoc in sawing lum- 
ber by pinching the saw and distorting or 
checking products cut from the log. A 
study of factors influencing the occur- 
rence and magnitude of the stresses might 
be of value in appraising standing tim- 
ber and in obviating or minimizing them 
in silvicultural management. 


“Haasis, F. W. Seasonal Shrinkage of Monterey Pine and Redwood Trees. Plant Physiology 


7:285-295. 1932. 


“Craib, W. G. Regional Spread of Moisture in the Wood of Trees. No 
Botanic. Garden. Edinburgh, Part I, 11 (51) :1-18, Nov. 1918 and Part Ii, 


1923. 


*Gibbs, R. D. Further Notes on the Water Content of Trees, 
on Certain Seasoning and Flotation Experiments with Reference 


tes from the Royal 
14 (66) :1-8, Jan., 


On the Results of Girdling, and 
to the Sinkage Problem. Mon- 


treal, Canadian Pulp and Paper Assoc., Woodlands section, pp. 1-7, 1932. 


TIMBER RESEARCH AND THE WOOD INDUSTRIES’ 


By W. KYNOCH 
Associate Professor of Wood Technology, University of Michigan 


The position taken in this article is the result of personal observation by the author dur- 
ing 18 years of intimate contact with a variety of wood industries and with timber research. 
That the wood industries as a whole may be charged with an inexcusable apathy towards 
research and a lack of appreciation of its value, even its indispensability, the course of 
events of the past 3 or 4 years emphasizes with particular impressiveness. 


person were asked the question, “do 

you believe in research,” he might, on 
the spur of the moment, answer either 
“yes” or “no” as personal bias or the 
mood of the moment dictated. But the 
briefest reflection would, almost invari- 
ably, lead to the former reply since it 
would remind him that the most ordi- 
nary actions of daily life entail a depen- 
dence upon processes, devices and ma- 
terials brought into existence as direct 
or indirect results of research. He would 
remember that he could not use a tele- 
phone, drive an automobile, travel by 
street car or train, or even read a news- 
paper, strike a match, or eat canned food, 
without believing in research in the most 
practical manner possible, that is by mak- 
ing continual use of its products. 

It is common knowledge that at no 
previous time in the world’s history was 
research advancing over anything like so 
wide a front or bringing to light anything 
like so large and so diversified an array 
of facts. 

Almost without exception the important 
industries, on both sides of the Atlantic, 
are investing immense sums in research. 
In the world of steel, of aluminum, of 
metals generally, of coal, of concrete, of 
rubber, of the textiles, of synthetics, and 
so on and on, the story is the same. 
Why? Because experience has demon- 
strated, incontestably, that, almost without 
exception, materials subjected to inten- 
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sive scientific study increase their range 
of usefulness and of adaptability. In 
other words, they become more valuable 
industrially. They do so because such 
study enlarges the boundaries of knowl- 
edge of their properties and because this 
makes it possible so to utilize them that 
they subserve man’s purposes more com- 
pletely and more economically than be- 
fore. 

The march of events has proved in- 
numerable times that not only the prog- 
ress of an industry but even its continued 
existence in this competitive age demands 
the ceaseless prosecution of scientific in- 
vestigation. Thus, in the last analysis, 
modern industry is built on research and 
it is no exaggeration to say that unless 
there is a solid foundation of exact in- 
formation regarding the properties of the 
raw materials employed by an industry 
the most efficient business management, 
the ablest executive skill, will be power- 
less to avert eventual disaster in that in- 
dustry. 


RESEARCH ON Woop 


The wood industries form an industrial 
group of outstanding importance, includ- 
ing, as they do, not only thé lumber in- 
dustry itself, in its manufacturing and 
distributing divisions, but also all those 
multifarious fabricating industries em- 
ploying wood in any form as a principal 
raw material. In view of the dominant 


1Presented at the national meeting of the Wood Industries Division, American Society of Mechani- 
cal Engineers, Jamestown, New York, November 15-16, 1932. 
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réle played by research in the industrial 
world of today the question of its status 
in this group is obviously one likely to 
be of vital concern to everybody having 
a monetary interest in the utilization of 
timber, either as an investor or as a re- 
sponsible employee in a wood industry. 


In considering this question two possi- 
bilities present themselves at the outset. 
Either wood is an exception to the gen- 
eral rule, so far as the influence of re- 
search upon materials is concerned, either 
it is incapable of appreciation in value 
under the onset of scientific investigation, 
or, it is responsive, as other materials 
plainly and obviously are, to the scien- 
tific method of attack and increases in 
utility and adaptability as knowledge of 
its properties is extended and applied. By 
properties is meant its structural, physi- 
cal, chemical, pathological and_ other 
characteristics. In which of these two di- 
rections does the truth lie? 


It is patent that nobody is in a posi- 
tion to answer this question unles he first 
informs himself as to what timber re- 
search is all about, what has been and 
is being done in this field; unless he 
actually examines the results already 
brought forword, systematically, thor- 
oughly, critically, and finds out definitely 
whether or not research is disclosing any 
data or information relating to wood 
which means money in pocket if actually 
applied in his particular industry or 
plant. 


Woop Inpustries CHARGED wITH APATHY 
Towarps RESEARCH 


It is precisely in this that the wood in- 
dustries have been accused of signal neg- 
lect, such neglect necessarily bringing in 
its train failure to avail themselves of the 
new force in the industrial world, re- 
search. It has been claimed that while, 
on the one hand, the industries using ma- 
terials other than wood can be seen, on 
every side, eagerly seizing research find- 
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ings as soon as they are properly estab- 
lished, and proceeding to put them to 
work (as is evident from the new and im- 
proved products, processes and develop- 
ments of one kind and another they are 
continually introducing), on the other 
may be seen the wood industries (with 
rare exceptions—often confined to indi- 
vidual plants) indifferent and apathetic to 
the whole research proposition. 


Is Tuts CHARGE TRUE? 


Is this accusation true? In the en- 
deavor to answer this second question 
fairly and justly, consideration should be 
given to certain salient facts which can 
readily be verified by anyone able and 
willing to inquire into the matter. First, 
what is at present being done in timber 
research? Without going into details it 
may be said that there are four major 
institutions devoting their entire time to 
scientific investigations pertaining to 
wood, and from which an output of find- 
ings is yearly forthcoming. These are the 
Forest Products Laboratory of the U. S. 
Forest Service, at Madison, Wisconsin; 
the Forest Products Research Laboratory, 
maintained by the British Government at 
Princes Risborough, England; the For- 
est Research Institute, operated by the 
Government of British India, at Dehra 
Dun, India; and the Forest Products 
Laboratories of Canada, maintained by 
the Canadian Government, at Ottawa, 
Canada, with branches at Montreal and 
Vancouver, Canada. All these are fairly 
large organizations, well equipped with 
modern machinery and facilities for the 
prosecution of their work. In addition 
there are similar but smaller institutions 
in several other countries, while investi- 
gative work pertaining to wood is also 
being carried out by the National Lum- 
ber Manufacturers Association, Washing- 
ton, D. C., at various universities at home 
and abroad, and, last but certainly not 
least, by a few industrial concerns pos- 
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sessing exceptional vision and _ initiative. 
In all it may be estimated that at least a 
million dollars a year is being spent on 
organized research relating to wood. 


That is one side of the picture. What 
of the other? What are the wood in- 
dustries doing with the results of this 
million-dollar-a-year expenditure? How 
many industries, associations, or individ- 
ual concerns can be named which have 
devised and set in operation any machin- 
ery for informing themselves as to what 
these various agencies are doing, for 
carefully scrutinizing their findings with 
reference to the business of the particular 
industry or firm? In how many wood- 
using organizations, aside from certain 
chemical wood industries, is any attempt 
at such machinery to be found, even if, 
brought down to the irreducible mini- 
mum, it is represented by the part time 
of a single man? The dispatch of an 
occasional letter of inquiry to a research 
center about some specific question does 
not constitute machinery, nor does the 
mere placing of'a name on a mailing list 
for the receipt of technical literature 
which receives a cursory glance and is 
then filed and forgotten. By “machinery” 
is meant a thought-out and_ thought- 
through plan for contacting systematical- 
ly and closely with research agencies and 
utilizing applicable findings promptly; a 
plan which actually works. 

In answer to these questions the writer 
can only say that, so far as his own ex- 
perience goes, in some eighteen years of 
intimate contact with a considerable vari- 
ety of wood industries, on the one hand, 
and with timber research on the other, he 
has encountered so few instances in which 
anything of this nature exists that they 
could almost be counted on the fingers 
of one hand. 

If the foregoing accurately represents 
the state of affairs in the wood industry 
field, and wide inquiry, added to per- 
sonal observation, convinces the writer 
that it does, the question as to whether or 
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not these industries are failing to come 
into line with others and to avail them- 
selves of the resources of research, can 
be conclusively answered. It is submitted 
that they are so failing. 


Is TimsBer RESEARCH A FAILURE? 


If this is the situation what is the rea- 
son for it? Can it be that research on 
wood is a fruitless quest and that the 
million dollars a year spent on it is be- 
ing thrown away? This, in effect, was 
the first question raised. It is believed it 
can best be answered by citing some ex- 
amples of advances in the timber re- 
search field, examples likely to occur to 
anyone familiar with that work. The fol- 
lowing are mentioned merely in the order 
in which they happened to be recalled. 


A few years ago research in Europe 
evolved a process by which the equiva- 
lent of tropical hardwoods, such as ebony 
or lignumvitae, can be made from ordi- 
nary native hardwoods such as birch or 
maple. It is also possible, by this pro- 
cess, to prepare wood of a required de- 
gree of hardness, which will conform 
closely to the specifications of the manu- 
facturer. This product has found wide 
industrial application in Europe, replac- 
ing ivory, horn, bone, etc. 

Research in England recently devel- 
oped a wood wheel of an entirely new 
type. Wheels of this type easily with- 
‘stood certain standard acceptance tests 
employed by the British War Office for 
artillery wheels, which tests are of an 
exceedingly severe character. Strength 
tests conducted ‘by the National Physical 
Laboratory, in England, yielded results 
from which it was concluded that the em- 
ployment of the wheels on railway cars 
was warranted and they are now in use 
on the subway in London. 

Modern kiln drying, imperfect as it 
still is, and partial as knowledge still is 
regarding the underlying science of the 
movement of moisture through wood and 
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the influence of the various factors which 
contribute to it, is still a creditable 
achievement of research and a _ great 
stride forward as compared with the 
crude methods formerly employed. 


Probably there are few people who are 
not familiar with balsam wool, the in- 
sulating material, a wood product created 
by research. 


In wood preservation alone a whole 
catalog of advances might be mentioned, 
including certain new processes recently 
brough forward, which, quite possibly, 
may revolutionize industrial practice 
eventually. 


Prefinished plywood flooring, for which 
several well defined advantages over ex- 
isting types are claimed, is a recent prod- 
uct of applied research, while another, 
masonite, is well known to almost every- 


body. 
In the direction of fire-retardant treat- 
ment of wood, research has already made 


significant advances and further progress 
may confidently be anticipated. 


On the chemical side, timber research 
has made wood the world’s principal pa- 
per-making material, as well as the chief 
source of rayon, or artificial silk. It has 
also yielded artificial wool, cotton, and 
horsehair, used in upholstery, millinery, 
etc., vulcanized fiber, used in electrical 
and other appliances, the cellophane seen 
every day, and other things. It promises 
further achievements at no distant date. 
Incidentally, research in the chemistry of 
woods has a direct bearing on wood fin- 
ishing, wood preservation, fire-retardant 
treatment, kiln drying, adhesive work and 
so forth. 

Research on the mechanical properties 
of wood has yielded data of direct ap- 
plicability in a large variety of uses of 
timber, while the new electrical methods 
of determining the moisture content of 
wood, of very direct practical utility, and 
capable of contributing to extension of 
the usefulness of timber as a material, 
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are a result of research on the physics of 
wood. 

It is hardly necessary to multiply ex- 
amples. Research on wood is a relatively 
new departure, but it has already demon- 
strated beyond question that wood is not 
an exception to the general rule. In com- 
mon with other materials, it is responsive 
to modern investigative methods, and if 
we apply to it the same intensity of sci- 
entific study and the same ingenuity of 
invention which is brought to bear upon 
other materials, its usefulness, already 
very great, can be vastly increased. 


Evidently the indifference of the wood 
industries to timber research cannot be 
charged to the failure of such research to 
yield results. Inevitably also these indus- 
tries are the losers, if they remain out of 
gear with the centers of an activity pos- 
sessing such high potentialities of mone- 
tary productiveness. 


ANOTHER CAUSE FOR THE EXISTING 
SITUATION 


There must be some other cause for the 
existing situation. It must be remem- 
bered that wood is one of the oldest of 
man’s materials. Because of its low cost, 
ready availability, ease of working and 
other good qualities, it has had no really 
serious competition until recent years. 
The fact that practically nothing in the 
way of exact data on its properties ex- 
isted did not matter very much in years 
gone by. Therefore scant attention was 
paid by the wood industries to the grad- 
ually gathering momentum of research in 
the industrial world generally: wood 
seemed so secure, so sure of itself, so 
fundamentally necessary for the thousand 
and one purposes for which it had been 
traditionally employed. Thus the indus- 
tries dependent on other materials, and 
the producers of those materials, were 
seen to embark on research projects of 
ever increasing magnitude without the 
spectacle stimulating the wood industries 
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to corresponding activity. It is, it is be- 
lieved, the residue of this traditional at- 
titude, still surprisingly persistent, which, 
in the last analysis, is responsible for the 
unfortunate dissociation between wood re- 
search and the wood industries which is 
still in evidence. This, it is believed, is 
the underlying reason why so many of 
those engaged in wood industries still 
continue to regard research, and scientific 
information, about wood as a_ vague, 
theoretical, and far off something, in- 
stead of as a living and vital force which 
must, in the very nature of ‘things, and 
whether they will or not, become of ever 
increasing moment in their everyday 
work, as time goes on. 


SOME SUGGESTIONS 


Whether this view is correct or not 
matters little. The urgent question ob- 
viously is what can be done to bridge the 
gap, to establish the necessary linkage be- 
tween the research agencies and the wood 
industries. 


Very little can be accomplished unless 
the industries themselves take the initia- 
tive and, through committees or other- 
wise, get down to a thorough investiga- 
tion of the whole situation, having in 
mind their respective manufacturing op- 
erations and other conditions. Given this 
action, or the will to it, the research 
agencies and the universities can offer 
valuable cooperation. 

A step indicated as indispensable to 
effective linkage is the employment in 
the wood industries of men with special 
technical training. The timber research 
agencies are doing work of outstanding 
value which is meeting with ever increas- 
ing recognition. They present their find- 
ings in clear and concise form and every 
reasonable effort is made to bring them 
to the attention of the industries con- 
cerned. Nevertheless the fact remains 
that special technical training is required, 
in addition to practical experience, to 
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utilize these findings in the most effective 
manner, to serve as a basis for sound 
discrimination and judgment in their ap- 
plication to the particular conditions of 
the individual industry or plant. The ex- 
perience of other important industries 
makes it clearly evident that, generally 
speaking, research findings cannot be 
applied to industrial operations fully, 
promptly and gainfully, without the as- 
sistance of men with just the right sort of 
technical training. The nature of that 
training, with reference to the wood in- 
dustries, is itself a matter for discussion, 
but there can be no doubt that it should 
include a thorough grounding in the 
fundamental sciences and in such sub- 
jects as the structure, physics, chemistry 
and pathology of woods. It is believed 
that young men of the right type and 
with the right preparation, if introduced 
into the wood industries, could soon be 
developed to form the connecting link 
between the research organizations and 
these industries which is now lacking. It 
would naturally take some time for the 
effect of this move to make itself prac- 
tically felt, the more so because the men 
would necessarily have to be employed in 
minor capacities to begin with and given 
the opportunity to become thoroughly 
conversant with the nature of the manu- 
facturing operations carried on, in their 
various aspects. But that such a depar- 
ture would be highly constructive in the 
Jong run appears certain. In the wood 
industry field it is believed that greater 
advantage would result if the duties of 
such men were not confined entirely to 
technical matters. Contact with the ad- 
ministrative side of affairs also would 
tend to increase their usefulness. 


Extension courses, offered by universi- 
ties of high standing, are also believed to 
be a step in the right direction. Such 
courses should present, in a concise and 
practical form, the ground work of a 
technical knowledge of woods. They 
would be intended for men already em- 
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ployed in the wood industries who had 
the desire to obtain a foundation in this 
direction, and sufficient education to en- 
able them to profit by the work offered. 
These courses would in no sense take the 
place of the regular university training, 
but they would provide a foundation 
upon which those participating could 
themselves build, in increasing their 
knowledge of the nature and properties 
of wood. 

A few universities have already estab- 
lished regular courses for the training of 
men for technical employment in the 
wood industries and have also successful- 
ly conducted extension courses of the 
character indicated. The output of prop- 
erly trained men is, however, decidedly 
small. 
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It is believed that the establishment of 
technical sections as an activity of associ- 
ations representing wood _ industries, 
where such associations exist, would be 
of very material assistance in bringing 
about a closer conection between research 
and these industries. The purpose of 
such sections would be the periodical 
bringing together, for discussion and in- 
terchange of ideas, of men in the indus- 
try interested in technical and scientific 
matters bearing upon their work. There 
are a number of centers throughout the 
country where concentrations of one or 
several wood industries exist. Each of 
these points offers an excellent opportu- 
nity for the promotion of such a section, 
whether affiliated with an association or 
otherwise. 


BRR 


“The presence of the national forests and the activities of the Forest Service 
have had many beneficial effects upon the industrial situation, as in the development 
of organized fire protection and the technique of protection methods, in many 
contributions to good logging practice through the methods developed in public 
timber sales, in silvicultural and economic research, in the investigative and co- 
operative work of the Forest Products Laboratory.” 

W. B. GREELEY in the February, 1933, JourNAL oF ForRESTRY. 


PRUNING FOREST TREES 


By BENSON H. PAUL 


Silviculturist, Forest Products Laboratory! 


Silviculturists in all countries have long been arguing the pros and cons of forest tree 
pruning. It is well, therefore, to have a digest of the experiments in this country, and 
the conclusions they point to, such as Benson Paul gives us. 


HE greater value of clear lumber 
| as compared with that which con- 
tains knots is well recognized in 
the lumber trade. Accordingly sawmills 
pay a higher price for sound, smooth 
logs that offer the possibility of cutting 
a relatively higher proportion of lumber 
in the better grades. In eastern Virginia 
(5) a price difference of $22 per thou- 
sand board feet for rough lumber 8 
inches wide was found between the No. 1 
Box and the B and Better grades from 
second-growth loblolly pine. It is evi- 
dent, therefore, that a distinct advantage 
will accrue to the timber grower who 
takes steps to grow a product that falls 
in the higher revenue producing classes. 
Timber supplies increasingly come 
from  second-growth stands. Second- 
growth stands, as they have grown up to 
the present, usually contain much lower 
percentages of high grade lumber than 
the original virgin-growth stands (10). In 
old-growth stands there may be several 
kinds of defects which cause degrade in 
lumber, of which rot is an important one. 
In lumber cut from second-growth stands 
only one main cause of degrade exists, 
namely, knots (4). It appears reasonable, 
therefore, that growers of second-growth 
timber should practice forest management 
which will as far as practicable eliminate 
this source of timber defect. 

Up to the present American forest man- 
agement plans have not included artificial 
timber pruning. Nor have definite meth- 
ods to secure satisfactory natural pruning 


of our most important timber species yet 
been developed. Recent investigations by 
the Forest Products Laboratory (11) in- 
dicate better results in natural pruning of 
loblolly pine when broadleaved species 
occur in mixture with the pine. Observa- 
tion leads to the belief that the spacing 
of 6 x 6 feet, which is commonly used in 
forest plantations in the United States, is 
not close enough to obtain the natural 
pruning desired, especially with white 
pine or other species that have a fairly 
high degree of tolerance of shade. 

Silvicultural texts deal with pruning 
only in a limited way. Graves (6) says 
“The pruning of forest trees is confined 
chiefly to cutting off the lower branches, 
in order to have as much of the stem as 
possible clear of knots, and so raise the 
grade of lumber produced. As a rule, 
forest trees are not pruned at all, but 
there is a natural cleaning of the stem, 
called natural pruning, by the loss of the 
lower branches as a result of the crowd- 
ing of the trees. Often, however, natural 
pruning fails to give satisfactory results. 
‘The branches of white pine, even in 
crowded stands, persist for many years 
after their death. An unpruned stand, 
cut from 50 to 60 years of age, vields but 
little clear lumber; whereas, if the trees 
have been pruned when from 20 to 30 
years old the wood produced the last half 
of the rotation would have been free from 
knots. 

“Pruning is a relatively expensive op- 
eration. It is practiced only when stands 


1Maintained by the U. S. Department of Agriculture at Madison, Wis., in codperation with the 


University of Wisconsin. 


563 


564 


are intensively managed. Usually not 
over 100 trees per acre are pruned. The 
aim is to clear off the branches for a dis: 
tance of about 16 or 18 feet. In most 
cases only dead branches are cut, though 
a live branch may be cut here and there. 
The cost of pruning conifers from 20 te 
40 years old is about 2c a tree. Forest 
pruning will not be extensively practiced 
in this country for some time. For the 
most part, it will be confined to compara- 
tively small tracts which are intensively 
managed, and to valuable individual trees 
here and there in the forest.” 


Moon and Brown (9) add little to the 
statements by Graves. They recommend 
the expenditure of $2 to $3 per acre in 
pruning 100 of the best trees and state 
that in the United States pruning may be 
done for 3c to 4c per tree where only the 
lower limbs are taken off. 

Hawley (8) recommends artificial prun- 
ing in order to produce a reasonable per- 
centage of clear lumber on a short rota- 
tion in stands kept growing at their fastest 
rate. He says that the removal of dead 
branches can do no harm but that the 
removal of live branches may allow the 
entrance of fungi or, if done in excess, re- 
tard growth by disturbing the balance 
between the crown and root system. Ac- 
cording to Hawley the pruning of only 
dead limbs will not solve the problem of 
producing a satisfactory percentage of 
clear lumber on a 60 to 80 year rotation 
in most plantations as spaced in this 
country. A judicious. amount of live 
pruning will be necessary. Woolsey (18) 
makes brief reference to the practice of 
forest pruning in France. 

Other sources of general information 
on forest pruning are included in the bib- 
liography accompanying this article. They 
include such notable authorities on for- 
estry as C. A. Schenck (12) and Sir Wil- 
liam Schlich (14). From time to time 
abstracts from foreign articles on the sub- 
ject of forest pruning have appeared in 
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Forestry Quarterly (7, 15, 17, 19). Among 
the later papers on forest pruning are “The 
Pine Pruner of Holderness” by O. M. But- 
ler (1): “Pruning for Profit as Applied to 
Eastern White Pine” by A. C. Cline and E. 
O. Fletcher (2) ; “A Method of Reclaiming 
Severely Weeviled White Pine Plantations” 
by A. C. Cline and H. J. MacAloney (3) ; 
and “Pruning Experiments” by S. R. 
Scheustrom (16). 

Space is lacking to review here the 
particulars contained in all of the litera- 
ture cited. The work of Cline and Fletcher 
is the most comprehensive of any yet re- 
ported in the United States. They con- 
clude that pruning of white pine is a very 
profitable undertaking when applied to 
stands composed of straight trees with 
small limbs (averaging under 1 inch in 
diameter), to selected trees of the “domi- 
nant” crown class, and to boles of small 
diameter at the time of pruning (pref- 
erably not over 3 to 4 inches d.b.h.). Un- 
der the foregoing conditions it is esti- 
mated that the pruning will add from $15 
to $35 of value per thousand board feet 
(in addition to 6 per cent compound in- 
terest on the investment) depending of 
course upon the future market value of 
the lumber. 


The conditions as set forth by Cline 
and Fletcher are optimum. The general 
range of conditions to which pruning can 
be satisfactorily applied should be deter- 
mined. This is needed especially for ap- 
plication to young natural stands. Up to 
the present the practice of forest pruning 
has not become standardized and there is 
now urgent need for research which will 
answer many questions concerning the 
practice. 

Without doubt many forest plantations 
in the eastern United States as well as 
young second-growth stands elsewhere can 
be greatly increased in value if a por- 
tion of the trees are properly pruned at 
the proper time. The trees to be pruned 
should be selected with the final timber 
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crop in view. An analysis by the Forest 
Products Laboratory (12) of lumber 
grades from two second-growth loblolly 
pine stands indicated on the basis of the 
lumber actually cut, that, had the lower 
portions of the trees been pruned to a 
height of 16 feet when no more than 4 
inches d.b.h., the lumber value from each 
stand would have been increased almost 
$100 per acre. Discounted at 6 per cent 
compound interest this increase in value 
would have permitted an expenditure of 
over $12 per acre 35 years earlier when 
the trees were of a size suitable for prun- 
ing. It is estimated that the actual cost 
of pruning trees to a height of 16 feet 
will be well below $12 per acre, thus 
leaving a fair balance for profit in addi- 
tion to the carrying charges. 

A pruning experiment carried out by 
the Forest Products Laboratory in Nor- 
way pine stands 17 and 23 years of age 
points to a greater advantage in pruning 
at the younger age. Therefore, one of 
the first questions to be answered for any 
species is the age at which pruning should 
be initiated and the number of trees per 
acre to be pruned under a given set of 
conditions, such as site, spacing, and the 
like. In the 23-year Norway stand it was 
possible to prune to a height of 16 feet 
at one time using saws having handles of 
different lengths. However, in this stand 
the trees had begun to differentiate into 
crown classes and the larger dominant 
trees required a longer time for pruning 
than the less heavily branched codominant 
trees. In the 17-year-old stand there was 
a smaller difference according to tree size 
in the pruning time required per tree. 
Thus the proper selection of the trees to 
be pruned becomes an important question 
from the standpoint of the amount of 
labor required in pruning. In stands in 
which the dominant trees have advanced 
beyond the pruning stage it may be well 
to prune only codominant trees and re- 
move the dominant trees in thinning. In 
the 17-year stand the trees were pruned to 
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a height of 10 feet in less than half the 
average time required to prune to a 
height of 16 feet in the 23-year planta- 
tion. This indicates a saving of time by 
pruning in at least two installments and 
doing the work while the portion of the 
stem to be pruned is relatively small— 
probably not over 3 inches in diameter. 
Most writers agree that pruning should be 
done as early as possible, but further in- 
formation is desirable on this point. 


From the labor standpoint alone one 
of the most important factors to consider 
is the type of pruning tools used. A care- 
ful determination of the time required 
for pruning with different kinds of branch 
cutting tools is needed. Pruning saws on 
the market are both straight and curved. 
Some are double-edged, others single- 
edged. Some cut on the pull stroke only, 
others cut on both strokes. In the prun- 
ing experiments reported some have used 
ladders and short handled saws to prune 
at height above 7 or 8 feet from the 
ground, others have used saws mounted 
on long poles. Pruning practice should 
be standardized on a labor saving basis. 
The same method may not necessarily be 
best with all species. The type of prun- 
ing tool also may need to be changed for 
green and for dry branches. 


In the pruning experiments described 
here with Norway pine the branches were 
cut to a height of 6 feet with an ordi- 
nary straight pruning saw. Above that 
height a curved saw cutting with a pull 
stroke was used. This saw was attached 
to a 714 foot handle for cutting branches 
to a height of 12 feet and to an 11-foot 
handle for branches above 12 feet. The 
pruning time per branch increased up 
the bole. It required twice as long per 
branch for the branches between 6 and 12 
feet and three times as long per branch 
for the branches from 12 to 16 feet, re- 
spectively, as for the branches from the 
ground to 6 feet. All the branches in the 
lower 6 feet of bole were dead, some 
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partly decayed. On most of the trees in 
the 23-year stand the branches between 
12 and 16 feet above the ground were 
living. The saw used for the higher 
branches did not prove entirely satisfac- 
tory. The cutting edge was curved too 
much, allowing only a short stroke. The 
smaller branches were cut off at a single 
stroke, but the larger ones required sev- 
eral short strokes. Some modification of 
this saw which would allow longer cut- 
ting strokes seems advisable. A straight 
saw cutting on the pull stroke mounted at 
an angle of 30 degrees to the pole handle, 
as used by O. M. Pratt, Holderness, N. 
H., may be preferable. There still ap- 
pears to be much room for experiment in 
regard to the selection of the best type of 
tools to use for forest pruning. 
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WATER STORAGE OF FOREST PLANTING STOCK 


By H. D. PETHERAM 


U. S. Forest Service, Colorado Springs, Colorado 


Successful forest planting requires the most careful handling of planting stock from the 
time the trees are lifted in the nursery beds until they are planted in the field. Once 
planted, the fate of these young trees is usually out of our control, but until then the 
human factor is of the utmost importance. It is generally accepted that trees held 
for any length of time with their roots submerged in water will die from lack of root 
aeration. The purpose of the experiment covered in this article is to ascertain the 
effect of water storage during periods of considerable length upon the survival of trees 
after planting in the field. Like many such experiments, it is designed to determine 
if a previously drawn conclusion is correct. 


of trees that had been cached in a 

smali stream were overlooked’ by a 
planting crew on the Pike National For- 
est and were not discovered until a few 
days later. These trees had been in the 
water about five days. They were dis- 
carded in accordance with the theory that 
the lack of root aeration would cause 
their death. The trees, however, had a 
bright, healthy appearance which aroused 
a doubt as to the validity of the general 
opinion regarding the effect of prolonged 
storage in water, and as a result this test 
was initiated. 

On the Pike, stock is sent from the 
Monument Nursery to the planting camp, 
packed in sphagnum moss. At camp the 
stock is removed from the bales and 
heeled in until needed by the crews. The 
trees are then wrapped in compact bun- 
dles of about 100 trees each, in which 
the roots are protected by a _ burlap 
wrapper. Only one bundle is given to a 
planter at one time. The dry air that 
is common during the planting season 
makes it imperative that not more than 
100 trees be carried by each planter. If 
a larger number is carried, the last trees 
to be taken from the bundle suffer from 
exposure of the roots. A sufficient num- 
ber of bundles to supply the crew for a 
day is cached in a nearby stream, the 
temperature of which is close to 32 de- 
grees Fahrenheit (ice forms on the still 


t THE spring of 1927, several bundles 
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pools nearly every night during the plant- 
ing season), and the bundles are placed 
so that only the roots are in the water. 

In the first test in this project, 2-1 
ponderosa pine (Pinus ponderosa) trans- 
plants were used. One bundle of 100 
trees was placed with the roots partially 
immersed in running water on Monday; 
a similar bundle was so placed on Tues- 
day, and a third on Wednesday.. On 
Thursday morning, the fourth day, these 
three bundles were removed and the trees 
planted along with those from a fourth 
bundle which had been taken directly 
from the heeling-in bed. At the close of 
the first growing season, the different lots 
of trees showed practically no difference 
in survival. These results gave further 
impetus to the test. In subsequent seasons 
the length of time of storage was length- 
ened until, in the later plots, trees were 
used that had been held for one, two, and 
three weeks. 

In the case of the plots 1 to 4, the trees 
were held in a small pond made by 
damming a stream that flowed not more 
than 20 to 30 gallons per minute. In the 
case of plot 5 planted in the spring of 
1932, a different procedure was necessary 
since only a relatively large stream was 
available. A pond (Figure 1) about three 
inches deep was provided by conducting 
water from the stream through a ditch 
into a basin near by. The amount of 
water was regulated so as to have about 
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the same depth and flow as the smaller 
streams of previous seasons. 


At a meeting of Forest Service planting 
men held in Denver during the early part 
of November, 1931, considerable attention 
was given to the possibility of the roots 
being damaged as a result of running 
water washing away particles of soil that 
adhere to the rootlets. This point was 
watched carefully in connection with plot 
5. Not only was there a lack of evidence 
pointing to damage as a result of soil 
being washed from the roots, but, on the 
contrary, there was a definite accumula- 
tion of silt on the burlap wrappers when 
the bundles were removed from the pond. 


Results —Because of the small number 
of trees used in plots 1 to 4, reliable conclu- 
sions cannot be drawn from them. Three of 
these plots (1, 2, and 4), however, show 
no ill effects from water storage, while 
plot 3, established in 1930, scems to show 
positively that the storage resulted in 
damage to the trees. This marked differ- 
ence, however, did not show up until the 
third season after planting. 


On the other hand, in plot 5, in which 
500 trees were used for each type of 
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treatment, no ill effects are shown as a 
result of storage for 7 or 14 days, al- 
though a decided drop in survival shows 
up in the trees stored for 21 days. This 
drop in survival (about 10 per cent) is 
not borne out by plot 4, in which case 
an actual increase in survival resulted 
from 21 days’ storage. Also, while plot 3 
reverses these results, the loss did not 
show up until the third season after 
planting. 

Accordingly, it appears proper to con- 
clude that trees held for a period of not 
more than 14 days in running water are 
not damaged. Conflicting results leave the 
21-day* storage open to question. Definite 
data has not yet been secured from which 
to determine the maximum period of 
water storage which may be used without 
serious harm. 

The practical uses to which the results 
of such a test may be put are as follows: 

1. Trees accidentally left in caches (in 
water) and subsequently found may very 
properly be planted unless they have been 
so held in excess of three weeks. Normal 
survival may be expected if the period 
of storage in water has not been longer 
than two weeks. 


TABLE 1 


SURVIVAL IN THE FIELD OF TREES STORED IN RUNNING WATER BEFORE PLANTING 


Plot and year Species and Days in 


Survival percentages at close of Number 

planted age class water Ist yr. 2nd yr. 3rd yr. 4th yr. 5th yr. of trees 
Plot 1 2-1 1 97 89 74 55 49 100 
1927 Ponderosa 2 94 76 70 72 59 100 
pine . a 78 78 78 64 100 

88 72 67 60 
Plot 2 2-0 3 98 92 90 87 81 100 
1928 Douglas 6 98 84 91 80 72 100 
fir 2 ae 90 85 75 66 100 
91 88 79 
Plot 3 2-1 3 56 50 35 fi i 100 
1930 Ponderosa 6 80 68 39 aoe 100 
pine 9 1h 65 36 = = 100 
0 84 69 63 a 2 100 
Plot 4 2-0 7 29 28 S = a 100 
1931 Douglas 14 41 38 25 eat = 100 
fir oR 47 44 x = as 100 
0 33 30 = SS oe 100 
Plot 5 2-1 if 82 ae = =! a 500 
1932 Ponderosa 14 86 x at 500 
pine 21 (5) — =a si) 500 
0 86 = ve: te és 
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2. The work of wrapping bundles at 
the heeling-in bed (if this is necessary) 
may progress during periods in which 
planting must temporarily be discon- 
tinued, for example, because of storm. 
This allows the building up of a surplus 
ta tide over those favorable days when 
considerably more trees are planted than 
can be wrapped by one man at the 
heeling-in bed. 

3. Planning is simplified, since it is 
possible to cache trees at advantageous 
points several days ahead of the planting 
crews. 

4. There is a possibility that the trees 
can be wrapped in small bundles at the 
nursery while digging is in _ progress. 
These bundles, being baled in moss the 
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same as the loose trees, could be unpacked 
at once upon arrival at camp and placed 
in water until needed by the planting 
crew. Such a procedure would result in 
a saving of approximately 10 cents per 
acre planted, or a total of $100 during a 
normal planting season, covering 1,000 
acres. 

The physiological explanation of these 
results is still a matter of conjecture. Is 
there sufficient air in running water to pro- 
vide the necessary root aeration? Is the 
need for aeration of minor importance in 
water at or near 30 degrees Fahrenheit? 
Does temperature enter into the case, and 
if so, how? Further tests are planned, 
which may provide answers to some of 
these questions. 


Oper. 
Trees Trees Trees 
\\ 
N 


Ss 


Fig. 1—The storage pond at the Trail Creek Planting Camp, Pike National Forest, 1932. Poles 
were laid across the pond to divide it into sections. In placing the bundles in the pond, one section 


was filled, starting the trees from the left-hand side and leaving an open space on the right. 
next section, the open space was on the left, resulting in a maximum of circulation. 


In the 
The plan is 


shown in the diagram. 


GROWTH RATE OF NORTHERN WHITE PINE IN THE 
SOUTHERN APPALACHIANS 


By L. I. BARRETT 


Appalachian Forest Experiment Station, Asheville, N. C. 


search program for northern Georgia, 

the Appalachian Forest Experiment 
Station has been conducting growth studies 
in the various forest types of the region. 
Early in this work it appeared that north- 
ern white pine (Pinus strobus Linnaeus) 
occurring in mixture, as it usually does, 
grew more rapidly than its associates. Of 
equal interest was the observation that 
white pine reproduction was beginning to 
occupy an important place in the under- 
story over quite extensive areas. This 
seeding in of white pine is doubtless a 
result of the freedom from fire which 
followed the organization of the Cherokee 
and Nantahala National Forests, coupled 
with activities of the Enotah Timber Pro- 
tective Organization sponsored by the 
Georgia State Forest Service. 

Since observations indicated that white 
pine would probably play an increasingly 
important part in future forest mixtures, 
a study of the comparative growth rate 
of this species and its most common asso- 
ciates became one of the major objec- 
tives of the growth surveys. Data were 
obtained from five of the mountain coun- 
ties of Georgia and three counties of 
southwestern North Carolina. 

Briefly, the field procedure consisted of 
locating areas where white pine occurred 
in mixture with hardwoods, either singly 
or in small clumps of a few trees. Incre- 
ment borings, breast high diameter mea- 
surements, and heights were then taken 
on dominant and codominant white pines 
and on adjacent trees of other species in 
these crown classes. The associated spe- 
cies studied have thus been subjected to 
the same variety of site conditions as the 
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white pine. Open grown individuals of 
all species and pure even-aged old field 
stands of white pine were avoided in the 
field work. 

Age-diameter curves for white pine and 
the most common of its associates are 
presented in Figure 1. The basis for each 
curve will be found in column 2 of 
Table 1. 

The statistical measures shown in col- 
umns 3 and 4 of Table 1 give opportunity 
for certain comparisons. The standard 
deviation measures the scatter of data 
about the arithmetic mean of all the 
diameters of a given species, regardless 
of age. The standard error on the other 
hand measures the scatter of data about 
the age-diameter curve and is thus a 
measure of how accurately the curve may 
be used in predicting diameter from age. 
A marked difference between the two 
measures for a single species indicates a 
relatively close correlation between age 
and diameter or, viewed from another 
angle, a uniformity in growth. 

From Table 1 it is to be noted that 
large differences exist between the stand- 
ard deviations and standard errors of 
white pine, yellow poplar, white oak and 
the yellow pines, indicating a uniformity 
of growth in these species not found in 
the others. Conversely, small differences 
between these two measures indicate an 
irregularity in growth or a comparative 
lack of correlation between age and diam- 
eter. Such irregularity may be the result 
of sensitive reactions to environment, and 
the small differences between the standard 
deviation and standard error of some 
species offer possibilities as an expression 
of such reactions. 
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Fig. 1—Comparative diameter growth of white pine and associated species. 
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The significance of differences' between eter of yellow poplar being equal to that 
the growth of white pine and yellow of white pine were computed.” These data 
poplar, its nearest competitor in rate of are presented in Table 2. 
diameter growth, were determined for Since odds greater than 20 to 1 are 
those age classes grouped about the center considered by statisticians as indicative of 
of distribution of the data. In this calcu- improbability, inspection of Table 2 estab- 
lation the arithmetic average diameters, lishes the general superiority in diameter 
breast high, of several age classes were growth of white pine over yellow poplar 
compared and the odds against the diam- and consequently its other associates. 


TABLE 1 


STATISTICAL MEASURES OF ACCURACY OF CURVES PRESENTED IN FICURE 1 


Standard Standard error 


Number of deviation of curve 

Species trees Inches Inches 

Whites pmne (Pinus strobus) == = 699 5.290 3.240 
Yellow poplar (Liriodendron tulipifera) —— 187 4.717 3.178 
Yellow (pines °: eae. ae ae ee eee a 263 3.295 1.955 
Scarleteoak (QQ; coccinea) 2 = eee 318 3.902 3.053 
Blacktoak(Qveluting) === ee 221 3.715 2.881 
iWhitesoak=,(Q:¥albq) es) = = ee ee ee 193 4.087 2.507 
Southernsred sonke (Om rbra) 2a ee Lia 2.820 2.330 
Ghestnut ode (Oo ontand) = ee 192 2.638 2.164 
Post oak (Q. stellata margaretta) —______ 86 3.085 2.419 


*Yellow pines consists of shortleaf (Pinus echinata) 90 per cent; pitch (Pinus rigida) and 
Virginia pines (Pinus Virginiana) 10 per cent. 


TABLE 2 


SIGNIFICANCE OF DIFFERENCES IN MEAN D.B.H. OF VARIOUS AGE CLASS OF 
WHITE PINE AND YELLOW POPLAR 


Age class Mean d.b.h. Odds against yellow poplar 
Species compared years Inches being as large as white pine 
White pine 16.5 
Yellow poplar 40 140 2,800 to 1 
White pine 19.2 
Yellow poplar 50 15.8 236,000 to 1 
White pine i 20.7 
Yellow poplar 60 17.3 570 to 1 


*The writer wishes to acknowledge the aid of A. L. MacKinney in this portion of the analysis, 


*For this computation formulae were used from “Statistical Method for Res h Workers” 
by R. A. Fisher, Third Edition, P. 107. Also “Tables for Statistici fometricianaet 
Karl Pearson, Part I, Third Edition, Table II. miami ra! ay ei 


DROUGHT INJURY IN HEMLOCK-HARDWOOD STANDS IN 
CONNECTICUT 


By PAUL W. STICKEL! 


Associate Silviculturist, Northeastern Forest Experiment Station? 


A deficiency in precipitation during the last few years has caused considerable damage 
to the forests of southern New England. Around New Haven, Connecticut, hemlock ap- 


pears to be the species which has suffered most. 


Drought observations on the forest 


property of the New Haven Water Company, which are being handled in accordance 
with the best water conservation and forestry principles, show that these practices are 


not at divergence. 


On the contrary, as far as drought injury to hemlock is concerned, 


thinned stands have been considerably less affected than untreated ones. 


below normal throughout the north- 
eastern United States. In southern 
Connecticut the low point in this cycle 
of dry years occurred in 1930 when the 
total precipitation recorded at New Haven, 
Connecticut, for that year was only 75.6 
per cent of the normal (Table 1). As far 
as the records of the U. S. Weather Bu- 
reau indicate, 1930 was the driest year in 
all the 58 years during which precipita- 
tion has been measured at New Haven. 
The deficit in precipitation has caused 
considerable damage to the southern New 
England forests. Around New Haven and 
Hartford, Connecticut, the greatest losses 
appear to have occurred in hemlock stands 
(Tsuga canadensis [Linnaeus] Carriere). 
Although the present study was made too 
late to observe the full effect of deficient 
rainfall in the hemlock type around New 
Haven, yet sufficient of the major after- 
math remains to enable one to determine 
to some extent drought injury to the over- 
wood in these stands. 


S Pst 1928 precipitation has been 


GENERAL Forest CONDITIONS 


Through the courtesy of the New Haven 
Water Company an opportunity was af- 


forded to work on two of the divisions 
of the Eli Whitney Forest. In both the 
Saltonstall and North Branford divisions 
the hemlock type covers a considerable 
area. For the Saltonstall division, de- 
tailed figures for which are available (2), 
the hemlock type covers 247 acres out of 
a total forest area of 1,318 acres, or ap- 
proximately 20 per cent. The net forest 
area of the entire Eli Whitney Forest is 
16,908 acres, and of this 333 acres, or 
about 2 per cent, are classed as being in 
the hemlock type.* Associated with the key 
species in this type is a mixture of such 
hardwood species as chestnut (Castanea 
dentata [Marshall] Borkhausen), red and 
white oaks (Quercus borealis maxima 
[Marshall] Ashe and Q. alba Linnaeus), 
red and sugar maples (Acer rubrum 
Linnaeus and A. saccharum Marshall), 
white ash (Fraxinus americana Linnaeus), 
sweet birch (Betula lenta Linnaeus), and 
shagbark hickory (Hicoria ovata [Miller] 
Britton). Eastern red cedar (Juniperus 
virginiana Linnaeus) is also an associate 
species in this hemlock type. 

One very important difference exists 
between the forest areas examined on the 
Saltonstall and North Branford divisions. 
In the former, particularly along the 


1The writer is indebted to Professor Ralph C. Hawley and Mr. Allen W. Goodspeed of the 
School of Forestry, Yale University, for bringing this type of injury to the attention of the North- 
eastern Forest Experiment Station, and for assistance in the location of severely damaged stands. 
2Maintained by the U. S. Department of Agriculture at New Haven, Connecticut, in cooperation 


with Yale University. 


3All of the forest area has not yet, however, been typed. 
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ridge of the trap rock dike, rather open 
stands have been maintained by frequent 
heavy thinnings made periodically since 
1916. In the latter, on the contrary, no 
cutting has been done; the stands are 
dense and the crown canopy is unbroken. 


GENERAL OBSERVATIONS 


By far the greatest visible sign of 
drought injury and killing exists in hem- 
lock stands growing on trap rock ridges. 
In the Saltonstall division the dead and 
dying hemlocks seem confined to a rather 
narrow belt extending along the top of 
the trap rock dike. Here the damage is 
confined to individually scattered trees. 
Very few signs of drought damage are 
apparent as one progresses down the 
slope on either side. This is true even 
in the almost pure hemlock stands which 
are encountered on the southern and 
southeastern exposures just below the 
crest of the dike. A similar condition 
was found existing on the North Branford 
watershed, with the one possible excep- 
tion that the damage there is more con- 
centrated and confined to almost pure, 
dense stands of hemlock. 

In general, three types of damage may 
be recognized, viz.: 

(a) Injury and killing of ground cover 
and reproduction. 

(b) Injury and killing of overwood. 

(c) Reduction in growth of overwood. 

Injury and killing of ground cover 
and reproduction.—The greatest evidence 
of damage to ground cover and reproduc- 
tion was found on the North Branford 
watershed. Here, even yet, one sees the 
toll which the dry year of 1930 must 
have taken on the lower vegetation. Be- 
neath stands in which the death of the 
overwood was particularly heavy, the for- 
est floor is still devoid of any ground 
vegetation or reproduction; the ground is 
covered only with a thin layer of hard- 
wood litter. 


TABLE 1 
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NORMAL AND ACTUAL PRECIPITATION, NEW HAVEN, CONNECTICUT, 1928 To 1931 (1) 


Nov. 


Feb. Mar. Apr. May June July Aug. Sept. Oct. 
3.42 


Jan. 


45.89 
99.8 
93.8 
75.6 
96.4 


3.81 
42.0 
114.1 
63.5 
92.9 


3.53 


101.4 
62.9 
190.2 
24.1 


3.64 


37. 
102.9 

68.7 

61.3 


102.4 
38.3 
13.7 

135.2 


4.44 
79.1 
93.9 
30.4 
74.5 


4.34 


181.0 
56.3 
38.1 
92.1 


3.18 


191.3 
49.4 
76.4 

167.3 


3.75 


60.3 
105.0 
145.2 
156.9 


3.76 


135.9 
193 2 

55.6 
105.8 


4.20 
70.9 
99.9 
83.3 

125.4 


3.92 


124.9 
112.7 
83.4 
52.1 


3.88 
49.5 
90.0 
73.8 
81.8 


Mean* 
1928? 
1929 
1930 | 
1931 


‘Figures for mean are given in inches. 


*Figures for individual years and months are given as percentages of the means. 
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Both Professor Hawley and Mr. Good- 
speed informed the writer that the effect 
of the lack of precipitation upon ground 
vegetation and reproduction was particu- 
larly striking at the close of the 1930 
growing season. So complete was the 
mortality of the lower vegetation, that to 
them the nearest counterpart was an area 
over which a heavy fire had swept. 

Injury and killing of overwood. — 
The injury and killing of the overwood 
does not seem to be confined to trees of 
certain sizes, ages, or relative position in 
the crown canopy. This statement is well 
illustrated by conditions existing along 
the crest of the trap rock dike to the west 
and northwest of Lake Saltonstall. Here 
all phases of drought injury to hemlock 
occur from slight stagheadedness to com- 
plete death. That the dying of hemlock 
trees is still going on in these stands 
appears to be substantiated by an exami- 
nation of the crowns and root systems of 
trees whose leaders have died. In many 
cases the larger roots close to the base of 
the trees are dead. The defoliation of the 
crowns ranges all the way from cases 
where only the leader has died to in- 
stances where only one of the larger 
lower limbs still bears green foliage. 
Many of the completely defoliated trees 
still have the dead, red needles clinging 
to the lower branches, showing that the 
trees died only recently. 

The manner in which hemlocks around 
Lake Saltonstall have died is very pe- 
culiar. For example, the following condi- 
tion was quite common: three mature 
hemlocks (with d.b.h. ranging from 11.8 
to 17.4 inches) would be standing in the 
form of a triangle whose sides would not 
exceed 10 feet. All of the trees were in 
the dominant crown class and as far as a 
superficial examination could determine 
soil and slope conditions were uniform. 
Still one of the three trees, as often the 
largest as the smallest, would be dead 
and the other two would seem perfectly 
healthy. Another instance was found in 
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which a clump of five dead hemlocks 
(the largest of which was 8 inches) was 
growing around a hemlock 14.6 inches 
in diameter with a seemingly healthy 
vigorous crown. 


Borings made in dead hemlocks showed 
that such trees were growing at a uni- 
formly good rate up to the time of death. 
In other words, the factor of suppression 
does not seem to have had any influence 
upon mortality. It would appear that the 
ability of the individual hemlocks to with- 
stand drought is entirely a question of 
whether or not the roots are in a perma- 
nent moisture zone. Because of the char- 
acter of the trap rock, considerable differ- 
ences in subsurface moisture conditions, 
even within comparatively short distances, 
probably exist. 


The extent to which drought damage 
has taken place in the purer hemlock 
stands is shown in Table 2. These data 
are based on a tenth-acre sample plot 
established on the North Branford water- 
shed. The area is probably typical of the 
most severely damaged stands. Not only 
has the number of trees in the stand been 
reduced by 70 per cent and the basal area 
by 75 per cent, but furthermore, there 
is no reproduction or ground vegetation 
existing beneath the trees. 

It will be noticed that the data pre- 
sented in Table 2 indicate that, next to 
hemlock, cedar is the species which seems 
to have suffered most in these stands. The 
writer believes, however, that the death of 
the cedar in these stands is less the result 
of drought injury than the natural conse- 
quence of suppression. In the natural 
upland forest succession in southern New 
England from open areas to red cedar- 
gray birch (Betula populifolia Marsh.) 
association to the climatic climax hem- 
lock-hardwood association, eastern red 
cedar is one of the first species to give 
way when overtopped by more tolerant 
hardwoods (3). 


Reduction in growth of overwood.— 
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When this study was first initiated it 
was thought that it would be a simple 
matter to correlate diameter growth with 
precipitation. To a limited degree this 
has been possible. About 30 borings were 
made on live hemlocks, red and chestnut 
oaks, shagbark hickory, and white ash. 
The diameters of these live trees ranged 
from 4 to 20 inches d.b.h., and the crown 
classes varied from dominant to interme- 
diate and isolated trees. In general, the 
increment cores showed a progressive de- 
crease in annual diameter growth from 
1928 onward. However, the annual growth 
for 1930, the driest year, was not the 
smallest, for the minimum growth occur- 
red the following year, 1931. 

The following is a summary of the an- 
nual growth based upon the increment 
borings :* 
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PossIBILITY OF OTHER AGENCIES CONTRIB- 
UTING TO DEATH oF HEMLOCKs 


When the death of the hemlocks 
around New Haven was first reported, it 
was believed that other factors than de- 
ficient precipitation must be the primary 
cause of the dying of these trees. No evi- 
dences of either insects or diseases as the 
primary cause of death were found by 
forest entomologists or forest pathologists 
from the School of Forestry, Yale Uni- 
versity. An examination of the dead 
trees on the plot cited above showed the 
presence of the black shoe-string fungi 
(Armillaria mellea [Vahl.] Quel.) on 
many of the trees, both hard- and soft- 
woods. Insects, chiefly Coleoptera, were 
also found attacking the dead and dying 


Year 1931 1930 1929 1928 eae f 
Radiatte row thee trees. In all probability, however, in the 
iochtees ts 058 066 062-088 ~— present case both of these agencies are 
Percentage — using 4 
1928 as 100 65.9 75.0 705 100 of a secondary nature. 
TABLE 2 
STAND MORTALITY 
Dead Live 
D.b.h. 
inches Hemlock Whiteoak Hickory Cedar Hemlock Whiteoak Hickory Cedar Ash Red maple 
Number of trees—Per acre 
1-4 90 10 70 10 
5-8 100 30 40 20 10 
9-12 30 20 10 10 10 20 
13-16 10 20 
17-20 10 
21-24 10 
Total 250 50 10 110 90 20 20 10 20 20 
General summary Number Percentage 
Totalttrees. periacte) =... 8) a eee 600 100.0 
Dead ee ea a dS LS oe a ee 420 70.0 
BM ihn Ree ee. i ee 180 30.0 
‘Total jbasal‘areapervacre’(sq., ft:) oe. = SE 188.18 109.0 
Basal area dead trees). 3 Je Ee ee ee 141.49 faye! 
Basal tareavlivertressi-...-c 0) 0 Sie. wae ae eee 46.69 24.8 


‘The borings were all taken in very open stands so that the factor of decreasing increment due to 
crowding in unthinned stands has been eliminated to some degree. 
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SUMMARY 


In southern Connecticut the deficient 
precipitation of the last five years appears 
to have its greatest effect on hemlock. On 
the trap rock ridges many hemlocks are 
dead and dying. Where the stands are 
dense the drought damage on_ limited 
areas has been so severe as to remove 75 
per cent of the stand by basal area; it has 
also eliminated much of the ground vege- 
tation and reproduction in such stands. A 
progressive reduction in diameter growth 
has been going on since 1928, when first 
the rainfall was below normal. 

As far as the management of these hem- 
lock-hardwood stands is concerned, one 
important lesson can be drawn from these 
_ observations. It is that hemlock-hardwood 
stands growing on the poorer sites should 
be kept fairly open at all times by fre- 
quent thinnings. Where this has been 


77 


done since 1916 on the Saltonstall divi- 
sion the effect of drought damage is much 
less than on the North Branford division 
where denser stands have been main- 
tained. 
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Michigan now has 200,000 acres of land and several large water areas, dedi- 
cated to the protection of game and other wild life. 

The 12 state forests consist of 705,000 acres of state owned lands, 109,000 
acres of which have now been reforested with white, Norway or jack pines. 

The Division of Fisheries of the Conservation Department operates 16 fish 
hatchery stations for the purpose of propagating game and commercial fish, millions 
of which are planted in the public waters of Michigan each year. 


TREATMENT OF UNDERSTORY HEMLOCK IN THE WESTERN 
WHITE PINE TYPE 


By I. T. HAIG 


Northern Rocky Mtn. Forest Experiment Station, Missoula, Mont. 


This article discusses the desirability of slashing the understory of hemlock to secure 

white pine regeneration when logging the mixed western white pine stands of Northern 

Idaho. If not slashed, the hemlock will recover to give good volume returns; the decision 
as to treatment depends primarily upon the proportion of defect in the hemlock. 


tional forests in the mixed western 

white pine stands of northern Idaho 
has long been complicated by the eco- 
nomic problems arising from the presence 
of aggressive, tolerant, low-value species, 
such as western hemlock (Tsuga hetero- 
phylla) and lowland white fir (Abies 
grandis), in association with the less tol- 
erant, faster-growing, high-value western 
white pine (Pinus monticola). Purely sil- 
vicultural measures to encourage the 
germination and survival of white pine 
(for example, the creation of more fa- 
vorable light conditions on cut-over areas 
through the girdling and felling of un- 
merchantable hemlock and white fir) have 
always been contested on the grounds that 
these expensive measures were economi- 
cally unsound. As a result, silvicultural 
practice in the white pine type has con- 
tinually reflected the effort to maintain a 
common-sense balance between good silvi- 
culture and good economics. 

This struggle is aptly and clearly il- 
lustrated in a problem dealing with the 
treatment of understory hemlock stands, 
the object of discussion in this paper. 
Western hemlock is, of course, a common 
overwood associate in the mixed western 
white pine stands of northern Idaho. Less 
commonly it also occurs in the form of 
dense, uneven-aged, distinctly younger 
understories often composed of thrifty- 
looking, pointed-crowned individuals giv- 
ing every promise of making excellent 
growth upon the removal of the overwood. 


G ena forts i practice for the na- 


The occurrence of such stands within the 
boundaries of national forest cutting areas 
has made it necessary to decide, when the 
overwood is logged off, whether or not 
the understory should be left to increase 
in volume and form the basis of the next 
cut, or be removed in a special and costly 
sanitation felling and the area thus cleared 
for white pine reproduction. White pine 
will not reproduce satisfactorily under 
the heavy shade of the understory trees. 

As information on the recovery and 
growth of the hemlock understory was 
essential to any logical solution of this 
problem, the writer was requested to 
make a study of two cut-over areas on 
the Coeur d’Alene National Forest, each 


- of which contained a stand of understory 


hemlock released by logging about 18 
years ago. On each of these cuttings, the 
Ault and Skookum areas, the original 
stand consisted of an overwood, chiefly 
western white pine, with an understory 
of western hemlock and white fir. Only 
some 30 to 50 per cent of the total num- 
ber of trees were white pine, but these 
individuals contained about 90 per cent 
of the merchantable volume. The logging 
operation changed conditions very ma- 
terially, removing almost all of the pine 
and leaving hemlock as the predominant 
species. The general composition of the 
stands on both the Ault and Skookum 
areas before and after logging is shown 
in Figure 1. On the Ault area, containing 
the more typical understory stand, the 
logging operation left about 267 trees per 
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acre, of which 75 per cent were hemlock. 
These trees ranged from 1 to 11 inches 
in diameter and from 8 to 45 feet in 
height, averaging about 7 inches in diam- 
eter, breast high, and 20 feet in height 
when released by logging. Some 95 per 
cent were under 10 inches in diameter. 
These understory trees were mostly from 
50 to 70 years of age, whereas the over- 
wood was 120 to 140 years old. In the 
understory, however, individuals were 
found as young as 10 and as old as 100 
years of age. 

To study the growth of these released 
understories and thus derive figures ap- 
plicable to understory stands on going 
sales, two one-fifth-acre plots were estab- 
lished on each cutover area and increment 
borings taken on every tree within the 
plot boundaries to determine the rate of 
diameter growth before and after release. 
In addition, all understory hemlocks and 
white firs were felled and sectioned back 
from the tip to determine the rate of 
height growth before and after cutting. 
The average rates of growth based on the 
above measurements are listed in Table 1. 
On the Ault cutting, 18 years, and on the 
Skookum cutting, 17 years had elapsed 
since the removal of the overwood stand. 

It is evident from these figures that, 
on the average, understory hemlocks and 
white firs will recover from suppression 
and accelerate in rate of growth when 
released. About 90 per cent of the hem- 
lock and 95 per cent of the fir show 
definite acceleration in diameter growth, 
and 62 per cent of the hemlock and 74 
per cent of the fir show definite accelera- 
tion in height growth. The understory 
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FIGURE I. 
COMPOSITION OF THE STAND 
BEFORE AND AFTER LOGGING. 
By TOTAL NuMBER OF TREES PER ACRE 

BB Wiiglo® 
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Fig. 1—Composition of the stand before and after 
logging. 


trees are now growing fast enough to pro- 
duce a considerable volume of timber 30 
to 40 years after the original cutting if 
the average rate of growth holds up with- 
out material change. Conditions on the 
Ault and Skookum cuttings indicate that 
an understory stand of 160 to 270 trees 
per acre is not overcrowded 17 to 18 
years after release and that the present 
rate of growth may very reasonably be 
‘expected to hold without material change 
to at least the end of the 30-year period. 

The predicted yields of these understory 
stands are shown in Table 2. Note that 
these are gross yields, no allowance being 
made for loss through death, windfall, or 


TABLE 1 


AVERAGE RATE OF GROWTH BEFORE AND AFTER LOGGING. BASIS 102 WESTERN HEMLOCK; 21 WHITE FIR 


Diameter growth per decade 


Height growth per decade 


Species 
Inches 
Western hemlock —.—-________. 0.86 
Lowland=white> fir. 82 0.57 


Before logging After logging Before logging After logging 


Inches Feet Feet 
1.56 5.8 6.8 
1.10 300 5.1 
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defect. They are given in the International 
one-eighth-inch log rule for all trees 7 
inches and up. These yields were com- 
puted by predicting the diameter and 
height of each tree 20, 30, and 40 years 
after release, using the average rate of 
growth attained by that individual in the 
period since release, and reading the cor- 
responding volumes from second-growth 
volume tables. Values from both of the 
areas studied have been averaged in this 
table. 

The yields to be expected under favor- 
able conditions from seedling stands, if 
the hemlock understory were slashed and 
such stands started at the time of the origi- 
nal logging, are also shown in Table 2. 
They are likewise in the International 
one-eighth-inch log rule for all trees 7 
inches and up. These values are from 
normal yield tables for fully-stocked stands 
on good sites (S. I. 60). There seems 
little reason to doubt that, on lower pro- 
tected slopes of this sort, seedling stands, 
largely white pine, will be promptly se- 
cured if the hemlock understory is re- 
moved. This has been common experience 
on such clear-cut aspects throughout the 
white pine type. A case in point is a 
patch of clear-cut, broadcast-burnt area 
on the Ault cutting immediately alongside 
one of the understory stands examined in 
this study. This area, a portion of the 
Ault cutting on which the understory 
stand was actually destroyed by a broad- 
cast burn, contains a splendid stand of 
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reproduction in which white pine is domi- 
nant on 95 per cent of the area. The 
seedlings are well distributed and com- 
monly reach 6 and occasionally 14 feet 
in height. 

It was early evident, however, that the 
gross yield shown in Table 2 for hemlock 
understories would be unobtainable in 
many instances due to the prevalence of 
heart rot in such stands. This item varies 
widely and probably must be measured 
separately for each area considered, but, 
in the understory stands actually examined, 
from 40 to 60 per cent of the trees 
showed some sign of rot. It is impossible ~ 
to estimate accurately the exact effect of 
this appreciable amount of defect on 
future yields. From the standpoint of 
cubic volume production it is relatively 
unimportant! and, in addition, will prob- 
ably be checked to some extent by the 
release of the understory trees.” But from 
the standpoint of board-foot yields the 
prevalence of heart rot is a serious factor, 
for in a low-value species such as hem- 
lock, particularly in small trees of the 
understory type, any tree appreciably de- 
fective would be practically worthless to 
the logger. 

To sum up the situation at this point, 
it seems clear that if the hemlock under- 
story stands are left they will recover 
from suppression and produce larger gross 
volumes from 30 to 40 years after release 
than seedling stands grown for the same 
period. This apparent advantage, however, 


TABLE 2 


PREDICTED YIELDS IN BOARD FEET FROM UNDERSTORY AND SEEDLING STANDS 


International 44-inch rule; trees 7 inches and up 


C—_ snk eee eee 


Volume per acre 
Number of years since logging 
30 


Predicted yields from 20 
Board feet Board feet Board feet 
Wnderstoryastands = ee eee 7,350 11,600 17,900 
Seedling stands i 0 600 4,450 


*First Progress Report on the Study of Decay in Western Hemlock, by E. E. Hubert. M ipt 
*The Influence of Thinning on Western Hemlock and Grand Fir Infected with Echinedostank 


Tinctorium, by J. R. Weir and E. E. Hubert. 


Journat or Forestry, Vol. 17, Pp. 21-35. 1919. 
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must be weighed against a number of 
other considerations: (1) The seedling 
stands are potentially the greater timber 
producers over a 100-year rotation, as 
they will average 735 board feet per acre 
per year against a short-time maximum 
of 450 board feet per year from the hem- 
lock understories; (2) the understory 
stands are subject to material amounts 
of defect which will greatly reduce the 
gross board-foot yields; (3) in addition, 
their future value is problematical, for 
hemlock now costs more to log and mill 
than it is worth (though it seems prob- 
able, judging from past experience in 
other forest regions, that sound hemlock 
will pay its way 30 or 40 years hence) ; 
(4) if these stands are left for 30 or 40 
years, it may be difficult to reproduce the 
area to more desirable species when the 
present understory is finally removed. 
On the other hand, if the hemlock is 
slashed when the pine overwood is logged, 
it seems certain beyond a_ reasonable 
doubt that the area will reproduce satis- 
factorily and that this reproduction will 
be chiefly white pine. It will cost, how- 
ever, some $10 per acre, based on actual 
experience, to slash the hemlock and thus 
clear the way for the reproduction stand. 
The reproduction stands must be able to 
carry this cost at a reasonable rate of 
interest and still show a profit before it 
can financially justify its establishment.* 
It is plain that any attempt to decide 
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the merits of understory versus seedling 
stands on the basis of money returns 
necessarily involves an almost prohibitive 
amount of speculation. Relative money 
returns will vary with a number of fac- 
tors including the actual yields obtained, 
the amount of defect in the understory, 
the percentage of white pine in the seed- 
ling stand, the establishment and carrying 
charges on the seedling stand and, above 
all, the actual and relative stumpage 
values of western hemlock and western 
white pine at the time the hemlock under- 
story is removed. Nevertheless, the com- 
putations of net returns under fairly 
reasonable if admittedly speculative con- 
ditions are more helpful than no com- 
putations at all in sizing up the situation. 
Accordingly, comparative returns under 
one such set of conditions are given in 
Tables 3 and 4. Note that these values 
are derived by multiplying the estimated 
yields 40 years after logging, as shown in 
Table 2, by the proper stumpage value, 
the stand being considered as hemlock or 
a compound of hemlock and white pine 
only, for the purpose of this comparison. 
The stumpage prices are based on the 
assumption that if hemlock reaches a 
plus-stumpage value white pine will be 
worth, as at present, about $15 more per 
thousand. Forty years is chosen as the 
point of comparison because beyond this 
time competition and suppression will 
undoubtedly materially affect the rate of 


TABLE 3 


STUMPAGE VALUES OF UNDERSTORY STANDS. 40 YEARS AFTER RELEASE 
————— ranean 


Values per acre 


ent Stumpage price per thousand 
OE dees 0.50 1.00 1.50 2.00 2.50 ; 
Dollars and cents 
0 8.95 17.90 26.85 35.80 44.75 
20 7.16 14.32 21.48 28.64 35.80 
40 5.37 10.74 16.11 21.48 26.85 
60 3.58 7.16 10.74 14.32 17.90 
80 1.79 3.58 5 7.16 8.95 


*Blister rust control costs are not a factor in this problem since control work must be carried on 


to protect nearby stands even if the understory hemlock is left. 
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growth of the hemlock understory, and 
accurate yield predictions beyond this 
point are therefore impossible. 

It is true that both the seedling and 
understory stand at this time will consist 
of small trees, the largest of the under- 
story trees, for example, running only 14 
to 16 inches in diameter. It is also true 
that the seedling stand at 40 years of age 
is potentially a larger timber producer 
than the understory, and probably rela- 
tively higher financial returns could be 
obtained from the seedling stand at some 
other age. Nevertheless, the lack of ac- 
curate data on the yield of the hemlock 
understory necessitates comparison at this 
time, and in view of the speculative na- 
ture of all such estimates a comparison 
40 years after release is felt to be satis- 
factory. 

These tables illustrate the theoretical 
nature of such comparisons, for obviously 
any one can obtain a different set of re- 
turns by varying any of a number of 
factors. Yet the majority of such tables, 
based on fairly reasonable-looking values, 
lead to one general indication; namely, 
it seems highly probable that only sound 


or nearly sound hemlock stands will yield © 


financial returns as high as those obtain- 
able from the seedling stands grown for 
the same period. It must be emphasized 
that the definitions of sound and unsound 
stands as given herein are necessarily 
tentative, and more must be learned about 
the probable increase of rot in understory 


stands and its effect on merchantable con- 
tents before a sound decision can be made 
as to the presence or absence of material 
amounts of defect. 

With these facts in mind and giving 
due consideration to the speculative na- 
ture of the estimated money returns, the 
writer would advocate the following treat- 
ment of hemlock understory stands con- 
taining a large percentage of vigorous 
trees with pointed crowns: 

1. Retain the hemlock understory if it 
is sound; i. e., if 40 per cent or less of 
the trees show signs of defect at time of 
release. This figure can be obtained quite 
readily by boring a number of trees se- 
lected at random and examining the cores 
for signs of rot. 


This procedure seems justified by the 
following reasoning: 


a. It seems undesirable deliberately to 
destroy sound wood at a relatively high 
cost when its future value is unknown. 

b. Money returns from sound hemlock 
understories may equal or even exceed 
the net returns from seedling stands 40 
years after the original logging; at least, 
hemlock has a good chance of paying its 
way. 

c. There is no $10-per-acre cash in- 
vestment to lose if the area burns. 

2. Slash the hemlock understory if it is 
defective; i. e., if over 40 per cent of the 
trees are defective at the time of original 


logging. 


TABLE 4 


STUMPAGE VALUES OF SEEDLING STANDS. 40 YEARS OLD 
GROSS VALUES MINUS COST OF $10.00 at 34% PER CENT 


Net values per acre 


Per cent of Stumpage price per thousand 


white pine in 0.50 WH 1.00 WH 1.50 WH 2.00 WH 2.50 WH 

seedling stand 15.50 WP 16.00 WP 16.50 WP 17.00 WP 17.50 WP 
60 2.69 4,91 7.13 9.36 11.59 
70 9.36 11.58 13.81 16.03 18.26 
80 16.04 18.26 20.48 22504 24.94 
90 22.71 24.94 27.16 29.39 31.61 


WH: western hemlock. WP: western white pine. 
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This procedure seems justified for the 
following reasons: 
a. If the stand is defective, it would 
cost a considerable amount, anyway, to 
clear the area 40 years after the original 
cut. For example; if, in the case of the 
areas just described, the hemlock under- 
story were 40 per cent defective, the sec- 
ond cutting would leave about 74 unmer- 
chantable trees per acre, including many 
trees 12 to 16 inches in diameter. It 
would be desirable to remove these trees 
in order to favor the seedling stand to be 
established at that time. This cost would 
materially lessen any profits obtained 
from the understory stand. 

b. It seems undesirable deliberately to 
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grow defective, low-grade timber on some 
of the best white pine land, particularly 
when large amounts of such material are 
already available. 

c. The money returns from defective 
understories will probably be exceeded 
by money returns from seedling stands. 

d. Reproduction stands of desirable 
species may be difficult to obtain when the 
hemlock understories are finally logged. 


This general policy would be consistent 
with the present Forest Service policy in 
the region with regard to the treatment of 
mature hemlock occurring with white pine; 
namely, to retain the sound trees and 
slash the defective. 


RATE OF RETURN IN A FOREST INVESTMENT 
By DANIEL PINGREE 


Forest Taxation Inquiry, New Haven, Conn. 


The author sets forth a method for calculating interest rate that provides for the variation 

in annual expenses that may be expected over a rotation; he shows also how this method 

may be applied in comparing rate of return under property tax with rate of return under 
the yield tax system. 


HE ORDINARY formula for find- 
ing the rate of return on a forest 
investment is: 


Formula 1. 
Y+S+E 
(1.0p)" = ——_———__,, where: 
S+C+E 
.Op = rate of interest earned, 
n = rotation, 
Ys) yield; 
S = soil value, 
E = annual expenses capitalized at 
p per cent, and C = cost of regeneration. 


In applying Formula 1, the quantities Y, 
S, and C are known, and E is estimated 
by capitalizing the known annual ex- 
pense, e, at what seems a good approxi- 
e 

. If, after solv- 


mation to p c —— 

Op 
ing, p is found to vary materially from 
this first approximation, the p found from 
the formula is used in estimating a new 
E, and another solution is carried through 
incorporating the new E. A third solu- 
tion is usually all that is needed to ob- 
tain a p accurate enough for most pur- 
poses. 

There is one difficulty involved in For- 
mula 1 which has never been adequately 
considered in any publication known to 
the present writer, and that difficulty is 
that the annual expenses, e, are not, in 
practice, constant from year to year. Taxes 
form the largest share of the annual ex- 
pense, at least in most parts of the United 
States, and taxes increase with the in- 
creased age and value of a forest stand. A 
tax which is only 5 or 10 cents an acre at 


ten or twenty times as much toward the 
end. And to find an “average” tax for use 
throughout the rotation is not feasible by 
ordinary means, due to the fact that in- 
terest causes a present tax payment to be 
considerably more important, dollar for 
dollar, than a future one. If an averag- 
ing process is to be used, it should give 
weight to each year’s tax appropriate to 
the position of that year in the rotation. 

As an example of how an averaging 
process might be applied, assume a per 
acre tax of 5 cents for each of the first 
10 years of a 50 year rotation, 8 cents 
for each of the second 10 years, 15 cents 
for each of the third, 35 cents for each 
of the fourth, and $1.00 for each of the 
fifth, where the forest is being reassessed 
once every 10 years. The value of the 
first year’s tax (payable at the end of 
the first year), as of the end of the rota- 
tion, is .05 (1.0p).4® Similarly, the value 
of the second year’s tax, as of the end of 
the rotation, is .05 (1.0p),*® and so on. 
The sum of the first ten year’s taxes is: 
05 [(1.0p)*® + (1.0p)* +... 4+ 
(1.0p)*#°]. This reduces to: 


(1.0p)?°—1 
Op 


ponding manner it may be found that 
the sum of the taxes of the second dec- 


ade, as of the end of the rotation, is 
(1.0p)?°— 1 


05 (1.0p) * . In a corres- 


08 (1.0p) 3° , and so to 
(1.0p)?°— 1 
1.00 ————___—_—- for the sum of the 
Op 


the beginning of a rotation may easily be taxes of the last decade. The grand total 
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[05 (1.0p)* + .08 (1.0p) + 
15 (1.0p)2° + .35 (1.0p) + 1.00] 


(1.0p)?°— 1 
Op 


If, now, p is estimated as being about 
© per cent, the sum of the taxes as given 
by the above expression is $33.53. This 
sum is equivalent to a series of equal an- 
nual payments over the 50 year period 


of $.16 each. [The formula used here is 
.05 
a = 33.53 —_—___—__—_—_., where a is 
(1.0p)*°— 1 


the annual payment sought and p is 5 
per cent.] This $.16 is the average an- 
nual tax required and is only one-half as 
much as the arithmetic average ($.33) of 
the tax payments. 

If the final yield were $60, the soil 
value $1, the cost of regeneration $2, 
and the average annual expenses 16 cents 
for taxes and 4 cents for protection and 
administration, Formula 1 would be as 
follows: 

60 + 1 + 207 «06 65 
m0) p) 5° = i 

Leciieactess / +06 7 
9.29, and p would be 4.6 per cent. To 
get a closer approximation to E than the 
given $4, it is now necessary to use 4.6 
rather than 5 per cent in finding the aver- 
age annual tax and in capitalizing the 
total annual expenses. The results is 4.4 
per cent, and another approximation brings 
this rate down to 4.3 per cent, which may 
be considered the true rate. 

The method outlined above to get the 
average annual tax and the rate of inter- 
est earned on the forest investment is of 
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practical importance wherever it is re- 
quired to compare the rate of return un- 
der the property tax with the rate under 
an alternative tax system. Were forests 
entirely tax exempt, for instance, e would 
be only 4 cents, E $.69, and .Op 5.8 per 
cent; and if a land tax only (5 cents a 
year) were imposed, e would be 9 cents, 
E $1.67, and .Op 5.4 per cent. 


Now suppose that in addition to a land 
tax, a yield tax of 10 per cent were im- 
posed. This yield tax could be put in the 
form of an annual payment over the pe- 
riod of the rotation, but there is no point 
in doing so, since it is paid directly out 
of the final yield and can best be con- 
sidered in connection with that yield. If E 
includes the land tax and other annual ex- 
penses and s is the rate of yield tax, then 
Formula 1 can be expanded as follows: 
Formula 2. 


(l—s) Y+S+E 
Soi Geb rabees 


In the example under consideration, 


(.90) 60 + 1 + 1.67 


(1.0p)" = 


(1.0p)? = ——————————,_ or 
1 + 2 + 1.67 

p = 5.1 per cent. A yield tax of 20 per 

cent gives p = 4.8 per cent. A summary 


of the results so far obtained is shown in 


Table 1. 


The example given is not theoretically 
adequate, since the taxes listed in the ex- 
ample do not increase from year to year 
at exactly the same rate as does the forest 
value. In order that the taxes may in- 
crease proportionally to the value, a for- 
mula must be employed: 


(1.0p)"—1 


Neamt Ye —— CG) | 1s — 


The proof of the first part of this formula—that C= ne | ] 


when there are no regeneration costs or annual exp 
D., A Mathematical Approach to Forest Taxation, 


r 
(1.0p + ——|- p+r 


E [(1.0p)"— 1],? 


(1.0p)"—1 } 
(1.0p + .Or)" —1 


enses other than taxes—may be found in: Pingree, 
JournaL oF Forestry, Vol. XXIX, No. 5, May, 


1931, p. 752. The proof of the rest of the formula follows from the two facts that (1) C is an expense 
Sete rust be Aedutiel from Y to obtain net yield for use in discounting ; and (2) E isa cost which 
steepens the valuation slope from the point of final yield to the beginning of the rotation, and, in con- 
sequence, lowers the taxes from what they would be were there no E. A more elaborate proof may 


be obtained from the writer upon request. 
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TABLE 1 
Rate of forest return 
Tax system (per cent) 
No tax ee ee 5.8 
Bare: bard tarx. rn) yc 5.4 
Bare land tax plas JO per cent yield tax — = ee sat 
Bare land stax plus 20. per; cent yield tax _2_ = eee 4.8 
Present property tax 2 2 ee eee 4.3 


where X is the sum of the taxes as of the and the other symbols as in Formula 1 
end of the rotation, r the tax rate (per and 2. Subtract Y from both sides of 
cent) on full value, E the capitalized val- the above formula and multiply through- 
ue of annual expenses other than taxes, out by (—1). The result is: 


(1.0p.)"—1 
Y —X, = .G.4- (Y.-C) —— ee 
(1.0p. + .Or)"—1 p+r 
But Y — X is the yield after taxes, and its value may be substituted for Y in Formula 1, 
follows: 


E [(..0p)"—1], 


(1.0p)"—1 
Cc + (Y — C) ————————_—_-+ S+E [a+ 
(1.0p + .Or)"—1 
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Cross multiplying: 


(S - C--+E)(L:0p)> [(1:Op =2-Or)*=—1] = (Y¥i—'C), (1-Op)t = ee 
Tr 
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Recombining terms: 
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s sabe oF eey fees E (1.0p. + .Or)" (1.0p)" — E BEM EA Hh 
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+ E — E| (1.0p + .Or)" = O. 
oka cig 


Joining the first with the fourth, and the second with the third of the above terms: 


Pp 
s + C+ =i E (1.0p + .Or)" [(1.0p)"—1] — y +S + i r| 
. r 
[(1.0p)"—1] = O. : ne : 
The (1.0p)"—1 may now be cancelled out, with the result: 


p 
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And there remains a solvable expression for (1.0p + .Or)?: 


RATE OF RETURN IN A FOREST INVESTMENT 


Formula 3. 


Yow S 1 
(1.0p + .Or)" = 


Sea hoes 
Deer 
After (1.0p + .Or) is found from the 


solution of Formula 3, it is, of course, a 
simple matter to obtain the required rate 
of return, p. 
Suppose that Y is $60, S $1, C $2, 
$.04. 
E ——.,, and n 50 years as in the example 
.O 
Brassed in connection with Formulas 1 
and 2. If, now, the tax rate is 114 per 
cent, p becomes 4.3 per cent, the same rate 
as was found for the empirically chosen 
tax payments listed towards the beginning 


DA eee 


E 


°The eae E in Formula 1 means the capitalization 


Formula 2, capitalization of all annual expenses, but not the I 
This use of the same symbol in different ways is c 


annual expenses except taxes. 
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of this paper. These payments represent, 
hence, the application of an average 114 
per cent tax rate. It is of interest to note 
in passing that the interest rate (4.3 per 
cent) plus the tax rate (1.5 per cent) 
equals the rate of return (5.8 per cent) 
when there are no taxes. This relationship 
is of general application—i. e., the tax rate 
perfectly applied to the theoretically cor- 
rect discount value reduces the rate of 
return by the amount of the tax rate. 


Either the method embodied in Formula 
3 or the method of averaging actual tax 
payments may be used in obtaining the 
rate of return; but in any event it should 
be remembered that an average of tax 
payments is a very peculiar average in- 
deed, and can be arrived at only by the 
use of compound interest. 


of all annual expenses, including taxes; in 
the yield tax; and in Formula 3 of all 
onfusing, but it was 


thought preferable to risk confusion from this source than to introduce too many new symbols into der; 
est finance, an introduction which might lead to even more confusion. The symbols for the yield ane 
property tax rates are the only new ones introduced. The meaning of E in any particular formula wi 
always be evident from the set-up of the formula and from the accompanying textual discussion. 
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Pian TALK CONCERNING ANNUAL 
MEETINGS 


Measured by attendance the 32nd an- 
nual meeting of the Society was an un- 
Among the 287 per- 
sons registered only 28 were reported to 
198 attended the an- 
nual dinner. However, if the reactions of 
the audience toward the formal papers is 
a good indication, then the meeting was 
not at all satisfying. In this respect the 
1932 meeting differed little from some of 
its predecessors. What is wrong? 

First of all, there were upon the pro- 
gram practically only high officials, “big 
shots,” and busy men, several of whom 
very obviously prepared their papers hasti- 
ly and five of whom were not even present. 
They included three Washington bureau 
chiefs, three regional foresters, one assis- 
tant regional forester, one experiment sta- 
tion director, two school heads, two state 
foresters and two lumber association man- 
agers. Window-dressing gone wild! Six 
of the 18 on the program were also on 
the program of 1930. 

The younger men with a single excep- 
tion were ignored. More than a few of 
these commented to me that it doesn’t look 
like they'll ever have a chance to develop 
the leadership several speakers said they 
must assume. The younger members are 
not timid but at the same time they feel 
pretty much alone when the program is 
filled with their superiors or others carry- 
ing high titles; they are not likely to 
wedge in where they appear not to be 
wanted or where participation would be 
poor politics. These younger men—I re- 
fer to those in forestry less than fifteen 


qualified success. 


be non-members; 


years—are not troubled with the traditions 
that cramp their elders. Theirs is a more 
practical view of forestry, but they are 
doing real forestry work and they should 
be given a chance to show their wares. 
The one “younger” member on the pro- 


gram, Wilson, distinguished himself by 


giving such a virile explanation of his 
theme as to make one wish there were 
more of his kind. 

This is not a criticism of placing a 
few high officials on the program, nor a 
ridicule of the 1932 program commit- 
tee’s effort to put on a good show. I have 
attended many annual meetings and have 
found them to be pretty much alike. So 
this comment is intended as an appraisal 
of the worth of our annual meetings in 
general from the standpoint of advancing 
forestry thought and practice. It is also a 
plea for the Council to take steps to 
change the character of our meetings. 

Year after year, with some notable ex- 
ceptions, 1931 for example, we draw upon 
the same group of men for speakers. Year 
after year we give them the same or simi- 
lar broad general topics, and year after 
year they serve us generalizations that 
have become platitudes. There are excep- 
tions, of course, for example, the keynote 
address by Dean Graves, and the papers 
by Greeley, Baker and Rutledge of the 
recent meeting. 

Each year some speakers deliver minis- 
terial exhortations on “accepting the chal- 
lenge,” “keeping the faith,” fighting “de- 
featism,” “taking the leadership.” Well, 
challenges should be acted upon, not 
talked about, and if we wouldn’t have 
faith in forestry we certainly would quit 
it and do something else. Certainly we all 
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-have much more than a job-interest in 


| Another weakness of some of our recent 
forestry. Forestry to most of us is not an 


emotion but something very real, and we 
can be realistic without compromising the 
ideals traditionally and _ inseparably 
linked with forestry. “Defeatism” is a 
misnomer, just a modern word that sounds 
good; there is none among foresters,— 
what is called defeatism by the old-timer 
is really a demand for the recognition of 
realities, and for more efforts in the 
woods and less on the platform. As Fred 
Baker stated in his address, forestry is not 
on trial and neither is the national forest 
system. And leadership? Practising it, 
rather than talking about it, develops it. 


Many of us are getting rather critical of 
‘this kind of moralizing and are wondering 
if it doesn’t cover up timidity or a pro- 
found ignorance of the really important 
things. We need a change from broad 
politico-economic and technical subjects, 
from elementary material and impreca- 
tions. We need papers on specific single 
topics, whether political, scientific or prac- 
tical, but timely and limited in scope. For 
example, this year we had a glorious op- 
portunity to show the world that we know, 
not only that forestry is a good thing 
and ought to be practiced, but that we 
are aware of and know a lot about the 
details of the problems and obstacles, for 
example, such vitally important and cur- 
rent subjects as taxation of old growth; 
how to get the private timber back into 
public ownership; whether or not the 
western 5-needled pines are worth the 
cost of blister rust control; economic 
selective logging as an aid to bolstering 
the forest industries and leaving the lands 
in better shape; tree genetics; the most re- 
cent advances in fire protection; the Hoyt- 
Troxell report which attacks the validity 
of our claim that forests aid water con- 
servation; and others. What a chance we 
have to exert leadership, and how we 
usually run away from it to take easier 
courses! 


annual meetings has been the system of 
discussion leaders. It is rare that one does 
else than simply prepare another paper, 
occasionally longer or more general than 
the paper to be discussed. This is not 
always the fault of the discussion leader, 
however. Too often he cannot get the 
paper he is to discuss until a few days 
before or even the day of the meeting; 
rather than come empty-handed he sim- 
ply prepares his own independent paper. 
Discussion has seldom been provocative; 
sometimes it is hardly relevant to the 
paper under discussion. The 1932 key- 
note address was one of the best we've 
ever heard and was very obviously pre- 
pared carefully and deliberately to pro- 
voke discussion, yet it got none. As a 
rule keynote addresses are not subjected to 
discussion but in this case the author ob- 
viously invited it. Another paper, Col- 
onel Greeley’s, full of vital facts that 
disturb the lumber industry and im- 
pede forestry, was ably commented upon 
by the programmed speaker, but was then 
dropped like a hot potato. Another pro- 
grammed speaker endeavored, in com- 
menting extemporaneously upon a lead- 
ing paper, to evoke some discussion from 
the floor, but got none. This, it would 
seem, shifts some of the blame for our 
“wooden” meetings from the speakers 
and program committees right to the 
members in the audience. Verily, we de- 
ceive ourselves mightly in presuming to 
be able to exercise leadership. Are we 
afraid to express ourselves on contro- 
versial topics, or do we, by our silence, 
profess ignorance? 

When a speaker accepts an invitation 
to address the Society he assumes several 
obligations: to be present at the meeting 
unless unexpected circumstances prevent; 
to put real effort into his paper; to make 
a contribution of something new; in short, 
to present a paper in keeping with his 
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position. If the paper is long, he should 
not weary the audience by reading all of 
it; if it can’t be briefed or summarized 
for presentation there is something wrong 
with its organization. The speaker should 
feel obligated also to have his paper in 
the hands of the program chairman at 
least a month before the date of the meet- 
ing, so that discussion leaders can get 
organized and the Editor of the JOURNAL 
can get it ready for early publication. 
This would make it possible also to pre- 
pare news releases timed with the meet- 
ing. Some day, when the Society is bet- 
ter off financially, the papers should be 
printed before the meetings and preprints 
sent to all members so they can come to a 
meeting better prepared for discussion 
from the floor. Then by reading only a 
summary there would be more time for 
discussion and those attending would get 
greater benefits. On the part of program 
committees there are definite obligations 
too: the selection of less general and 
more timely topics; the selection of speak- 
ers who know they can be present, and 
who can contribute something new in a 
direct and interesting form; shunning 
“window dressing”; giving the younger 
men a chance; insisting on papers being 
submitted about one month before the 
meeting; organizing the discussion rather 
than peddling it out. 

I have referred so frequently to the 
recent meeting only because it is freshest 
in my memory, but my remarks are in- 
tended for our meetings in general and I 
criticize, not in a spirit of ridicule, but 
with the hope that future meetings will 
be made more up-to-the-minute in subject 
matter, more instructive, provocative and 
virile. We deplore the lack of forestry 
in this country; yet, whose fault is it but 
our own. 

EMANUEL Fritz, 
University of California. 


JOURNAL OF FORESTRY 


Tue ABSTRACTING OF FORESTRY 
LITERATURE 


The task of keeping in touch with new 
developments in his field presents itself 
to every professional man who does not 
wish to be a back number. Many pro- 
fessions and specialties among the sci- 
ences have facilities well organized for 
the dissemination of current literature to 
those who desire to avail themselves of 
them. Chemical Abstracts is an example. 
One who attempts to keep up with for- 
estry literature, however, finds that no 
one abstract journal or set of journals 
covers the field at all completely. Biologi- 
cal Abstracts ($9 a year to individuals) 
gave high hopes at the start, but one soon 
discovered that subjects which had been 
covered by Botanical Abstracts were ex- 
cluded as “not in the scope” of the new 
publication. Many of these latter forestry 
titles found their way to Social Science 
Abstracts (which the writer understands 
has recently ceased publication). The 
space allotted forestry in all these jour- 
nals has been pitifully small, and shows 
no tendency to increase either absolutely 
or relatively compared to the space given 
other subjects. The Experiment Station 
Record is another source for forestry 
abstracts, which gives very little space 
to forestry, however. The Forstliche 
Rundschau is probably the only purely 
forestry abstract journal, continuing Forst- 
liche Jahresberichte. This covers a very 
limited number of citations extremely 
well, but the number is almost negligible 
in comparison with the total volume of 


_ literature touching directly on forestry. 


The Agricultural Index and similar pub- 
lications, listing references by title only, 
are hopelessly incomplete in covering for- 
estry literature. Let it be said at once 
that the fault for the lack of attention 
given to forestry lies quite largely with 
the foresters themselves for not contribut- 
ing more abstracts, and taking an interest 
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in developments in their profession. Lack 
of financial support has of course con- 
tributed as well as lack of demand on 
the part of foresters. The inaccessibility 
to most foresters of this scattered ma- 
terial, and the expense of getting it has 
discouraged many from trying to follow 


current literature. 


The JournaL or Forestry should be 
commended for building up a good sec- 
tion containing reviews. Reviews, how- 
ever, do not take the place of abstracts 
or briefs. A review should express the 
critical judgment of the reviewer. If it 
is a mere recital of the contents of a 
publication it is not a review and has 
no place in the review column. It belongs 
with abstracts or briefs. In the days of 
the Forestry Quarterly “briefing” of lit- 
erature formed quite a prominent feature 
of the journal. Is it not possible that 
there might be place for such a section 
in the present JoURNAL oF Forestry? Of 
course only a few of the more important 
papers could be noted, but it might at 
least serve as a repository for reviews 
which are not reviews. Eventually per- 
haps there should be a review editor and 
abstract editor on the Editorial Board, 
who would be responsible for building 
up their departments and keeping the 
profession informed of significant new 
publications. 

The ideal solution for the dissemination 
of forestry literature would obviously be 
an abstract journal covering 100 per cent 
of world forestry literature. It would be 
impossible and undesirable for everyone 
to read all papers in the original. A 
good abstract fills the object of acquaint- 
ing the reader with what the original 
article was about, in order that he may 
decide whether he wishes to read it or 
not. The art of abstracting (and editing 
abstracts!) has been highly developed by 
the large abstract journals. Accuracy and 
the greatest completeness commensurate 
with economy of space is the aim. Another 
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separate forestry abstract journal is of 
course out of the question both for finan- 
cial reasons and because it would add to 
the existing duplication of effort and 
chaos. The best agency for serving the 
forestry profession is Biological Abstracts; 
that is, it could be made so. At present 
the percentage of forestry literature cov- 
ered by it is almost infinitesimal. There 
are at least 200 periodicals, station re- 
ports, etc., which contain forestry material 
from time to time, some so infrequently 
that one man should be able to cover 
several of them without hardship. What 
are needed then are volunteers to help 
abstract. At present about 12 foresters 
are doing all the work. Reasonable com- 
pleteness in covering all important pub- 
lications must be assured before sub- 
scribers can be expected. The next step 
would be to arrange for reprints of the 
forestry section only of Biological Ab- 
stracts, so that it might be included with 
a subscription to the JoURNAL OF FORESTRY 
for $1-$2 additional. Articles not within 
the scope of Biological Abstracts might 
well be abstracted directly in the JouRNAL 
oF Forestry, or at least listed by title. 
Finally duplication of effort should be 
eliminated as far as possible by arranging 
for reprinting of abstracts from Experi- 
ment Station Record in Biological Ab- 
stracts and vice versa if so desired. The 
abstracting and bibliographical activities 
of the U. S. Forest Service, Department 
of Agriculture Library and many other 
institutions might well be codrdinated 
with Biological Abstracts. The essential 
thing is that all world literature should 
be indexed in one place, available to as 


many people as possible. 
SUMMARY 


Original articles published throughout 
the world are now scattered in so many 
individual periodicals and reports as fre- 
quently to escape the notice of the per- 
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sons who could benefit most from the 
knowledge. Since it is not possible to 
limit the number of periodicals the most 
practical method of making current litera- 
ture available is by abstract journals. The 
present coverage of forestry literature in 
abstract journals is inadequate, and what 
little there is does not reach the forestry 
profession at large, in any country. 

To remedy this the following proposal 
is made: 

1. Biological Abstracts has the machin- 
ery, and represents the most ambitious 
attempt at abstracting the world’s litera- 
ture in sciences affecting forestry. It 
should receive the support of foresters. 

2. Volunteers should be solicited to aid 
in abstracting, and support the handful 
now so engaged. The Secretary of the 
Society could assist by personally enlist- 
ing helpers. 

3. Arrangement should be made for re- 
printing the forestry section of Biological 
Abstracts and distribution to foresters at 
low cost. 

4. Effort should be made to have all 
forestry subjects abstracted in Biological 
Abstracts whether strictly biological in 
character or not. Forestry is such a 
diverse subject that it should be divided 
into several sub-sections with an editor 
for each. This is in line with the policy 
of other subjects abstracted in Biological 
Abstracts of no more importance than 
forestry. 

Henry I. Batpwin, 
Pennsylvania State Forest School. 
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CorNELL TREE KiLutinc Toot Now 
PERFECTED 


In the JouRNAL oF Forestry for May 
1931 reference was made (pp. 781-783) 
to a special tool that had been found of 
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practical value in injecting sodium ar- : 
senite into the sap stream of weed trees. , 

This tool has now been improved so 
that its operation is more effective and 
more saving of poison. A reputable firm | 
has been found that will supply these 
tools in accordance with Cornell specifica- 
tions at $3.00 a piece. For further infor- 
mation apply to J. A. Cope, Department 
of Forestry, Cornell University, Ithaca, 
New York. 
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PoLicy IN THE MANAGEMENT OF 
STATE Forests! 


The recreational, watershed and other 
general arguments for public forests em- 
phasize the public ownership of land, but 
not the business of growing and harvest- 
ing timber. These arguments would be 
even more potent for park areas or com- 
plete reservation (except for hunting 
which is the utilization of game and 
parallels the utilization of the timber 
crop). 

If timber is to be grown and cut on 
state forests, on which the public pays the 
taxes to the towns, why, except for the 
park argument, should not this be done 
by the private owner and let him pay 
the taxes instead of the public, and have 
only parks, and private forests? 

The justification for state forests, to be 
grown and cut, instead of mere park 
reservations to be used for purposes out- 
lined above, must be sought either on the 
basis of: (a) Revenue to the state from 
forest production and sale, or, (b) benefit 
to the public from the production of tim- 
ber crops by the state. In either case, in 
order to justify the state in undertaking 
the purchase and management of state 
forests it must be shown that both a and 
b produce results of greater value to the 


*Presented at the annual winter meeting of the New England Section of the Society of Ameri- 
can Foresters at Manchester, N. H., February 6-7, 1933. 


BRIEFER ARTICLES AND NOTES 


public than would be done by private 
ownership of these same lands. 


As to revenue to the state from forest 
production and sale of timber, state for- 
ests, if managed and cut by the same 
methods, at similar ages and sizes as 
private forests, will produce similar reve- 
nues and similar results silviculturally. 
From the standpoint of financial returns 
on the investment at compound interest, 
the rotation would not differ. If this prin- 
ciple is applied to silviculture as well, it 
would often lead to clear cutting or even 
denudation of certain areas for greatest 
stumpage returns to the taxpayers, in an 
effort to put the state forests on a paying 
basis as soon as possible. In what is such 
a policy superior to that of a private for- 

est, except that from the latter the local 

taxes come from the owner and in the 
case of state forests, from the public? 
The public, of course, would get the net 
income, if any, in return for cutting the 
state forests in the same manner as if 
they had been left in private hands. 


On the other hand, the state forests can 
be regarded as public, not quasi-private 
business enterprises, managed for the 
greatest ultimate public good, not merely 
for indirect benefits and personal use of 
the land but for the production of timber 
itself. In this case the rotation will be 
longer than the dictates of a purely busi- 
ness or profit-making management would 
demand, and the outstanding difference 
between public and private forests would 
be the production of timber of larger 
sizes and greater value per acre than on 
private forests, and yielding a greater 
quantity of produce per year, thus sup- 
porting larger units of industry and utili- 
zation, and a greater taxable and indus- 
trial value from the output of such public 
forests. This fundamental difference be- 
tween public and taxpayers’ forests may, 
if things work out right, be further em- 
phasized by a better standard of silvicul- 
tural practice on the public forests; se- 
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cured by the retention of experienced for- 
esters as a life job irrespective of tem- 
porary booms or depressions or political 
upheavals. 

It is in just these two ways that public 
forests in European countries differ from 
private forests, and unless these differ- 
ences appear and are set up as objectives 
in America, we cannot justify state or 
national forests as against public park 
reservations. In fact, the serious nature 
of the demand for parks instead of for- 
ests is well known to foresters and has 
been illustrated many times. 


What can we say, then, when and if it 
happens that on land acquired for state 
forests, the forest administration in its 
zeal to put the state forests on a paying 
basis, produce a “surplus” income and 
make a good political impression, besides 
“demonstrating the principles of forestry,” 
resorts to cutting public timber at ages 
which do not exceed those of private ex- 
ploitation, and at rates which deplete the 
growing stock of the state forests and 
delay rather than advance the date when 
a sustained yield of timber on the de- 
sired or desirable high level can be ob- 
tained? And what is to prevent this from 
happening, as it has happened in some 
instances already, in spite of the com- 
parative newness of the state holdings and 
immaturity of most of the stands? 


There is one method only which will 
guard the state forests against such mis- 
management, and strange to say, it is our 
old friend, the management plan, or plan 
for regulating the cut on forest properties. 
It is the absence of such regulations which 
permit the overcutting of state properties 
and which imperil the status of state for- 
ests in their endeavor to compete with 
the rampant park sentiment, which cer- 
tainly is not decreasing in its strength. 
State forests must be put under long 
range management plans based on a defi- 
nite and binding decision as to the rota- 
tion or average age and size of the timber 


594, 


to be grown, and limiting, for each dec- 
ade in turn, the amount of timber which 
can be removed within this period. This 
amount must be governed by the purpose 
of the plan, which will set up sustained 
yield for its objective whenever the tract 
is large enough, and when this is im- 
possible, will at least insist on bringing 
the stands to maturity before permitting 
their cutting. The preparation of such 
plans is not difficult. The difficulty comes 
in recognizing the binding force of the 
limitations on the ambitions of the state 
forester or local supervisor. Needless to 
say, such plans should therefore, as far 
as the adoption of cutting limitations is 
concerned, receive the sanction of the 
highest state body, for whom the forester 
works, whether this be a state board or 
a commissioner, and whether or not this 
authority has expert knowledge on the 
subject. Perhaps in this way, by recog- 
nizing the same fundamental necessities 
in America which called forth manage- 
ment plans in Europe and gave them the 
authoritative force of binding limitations, 
we may be able to anticipate and to avoid 
the difficulties we will otherwise get into 
on our state forests and at the same time 
preserve and increase the public confi- 
dence in these state forests as an_all- 
round program preferable to state parks 
and reservations. If we do not take these 
precautions trouble is in store for us and 
in some states at least, we might just as 
well forget about public forestry and take 
up the study of park management ex- 
clusively. For that is what will become 
of most of our public forests in the more 
densely populated regions, unless the pub- 
lic can be convinced that the brand of 
forestry practiced on state forests is better 
than that on private lands. 

And in this connection, one of the most 
serious errors of management of state for- 
ests in states with large populations is the 
practice of alienating the public rights, 
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acquired by taxpayers’ money, by grant- 
ing leases of the choicest portions of such: 
lands to private individuals for perma-. 
nent summer homes. Park administrations 
have made no such errors, and the in- 
creasing resentment bound to be felt by 
the public against such alienations of 
public property will go far to exaggerate 
the demand for conversion of such areas 
into state parks as the only safeguard 
against a shortsighted policy for inciden- 
tal revenue from leases or to serve a 
purpose better left for private develop- 
ment in such states. 
H. H. CHapman, 
Yale University. 
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ANOTHER REASON Wuy SMALL TREES 
SHouLp Not se Cut 


Previous studies! have shown that small 
southern pine trees are much more costly 
(per thousand board feet) to handle and 
produce lower quality lumber than large 
trees, but no mention has been made of 
the comparative yield in lumber per cubic 
foot of wood from trees of different sizes. 
Figures obtained during a recent study by 
the Forest Products Laboratory of 1,124 
second-growth forest grown shortleaf and 
loblolly pine trees make possible the 
computation of the relation of lumber re- 
covery to the total cubic contents of the 
trees for a band mill operation, and the 
results are shown in Table 1. The figures 
show specificially that when small trees 
are sawed into lumber there is a much 
greater proportionate loss of raw mate- 
rial than for large trees. For example, to 
produce a thousand feet of lumber from 
10-inch trees requires 223 cubic feet of 
logs, whereas only 150 cubic feet are re- 
quired for 24-inch trees. The loss of wood 
in stumps and tops is also greater for 
small trees than for large ones. 


"Selective Logging of Southern Pine, Lumber Trade Journal, April 1, 1930. 
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For every cubic foot of logs from 10- 
inch trees it is. possible to recover 4.5 
board feet of lumber, or 43 per cent of 
the total cubical content; for 24-inch trees, 
however, each cubic foot of logs yields 
6.7 board feet of lumber, or 64 per cent 
of the cubical content. This means that 
the utilization for lumber of 24-inch trees 
with logs averaging 17.5 inches in diam- 
eter is about 50 per cent better than for 
10-inch trees with logs averaging 7.7 
inches in diameter. 

Summing up, cutting small trees into 
lumber makes very poor use of the pro- 
ductive capacity of the land since less 
than one-half of the raw material is used 
and in addition losses of $5 to $10 per 
thousand often occur because of the ex- 
cessive cost of handling this material and 
the low quality of the product. 

R. D. Garver Aanp R. H. MILter, 
Forest Products Laboratory. 
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Hicuest Use or Lanp 


In the November 1932 issue of the 
JOURNAL OF Forestry, Mr. T. J. Starker 
raised a stimulating question concerning 
soundest economic use of land. 

It is indeed almost incontrovertible that 
the highest use of land is that which 
yields the maximum satisfaction of hu- 
man wants. If the greater number of 
people derive satisfaction from an acre 
of trees as trees, than as material to use 
up, the highest. use of that acre must be 
to grow trees for the sake of trees and 
not for material. 

I should like to think that Mr. Starker 
applies this test of determining highest 
use, not only to the sub-marginal farm 
lands of the East, but to the forest lands 
of his own section. 

Let us consider the virgin forests of 
redwood. The wood of these remarkable 
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YIELD IN BOARD FEET PER CUBIC FOOT FOR SHORTLEAF AND LOBLOLLY PINE TREES OF DIFFERENT 
DIAMETERS 


To 
etre Board feet Proportion 
Diameter of average Cubic feet of wood required to pro- produced per of logs 
breast login each duce 1,000 bd. ft. of green lumber cubic feet recovered 
high tree class Logs Tops Stump Total of logs in lumber 
Inches Inches Cubic feet Per cent 
8 6.4 244 38 10 292 4.1 39 
9 7.0 233 35 10 278 4.3 41 
10 Hedi 223 32 10 265 4.5 43 
1l 8.4 213 29 » 10 252 4.7 45 
12 9.1 203 27 9 239 4.9 47 
13 9.7 194 was 9 228 ed 49 
14 10.5 185 23 9 217 5.4 51 
15 11.2 eva 21 8 206 5.6 53 
16 11.9 172 20 8 200 5.8 55 
‘lg? 12.6 167 19 8 194 6.0 57 
18 13.3 163 19 8 190 6.1 58 
19 14.0 160 19 7 186 6.2 59 
20 14.7 158 18 id 183 6.3 60 
21 15.4 156 18 7 181 6.4 61 
22 16.1 154 ie 7 178 6.5 62 
23 16.8 152 17 6 We 6.6 63 
24 17.5 150 ied 6 173 6.7 64 
25 18.2 148 ili 6 171 6.8 65 
26 18.9 146 Tlgs 6 169 6.8 65 
Average 180 we 8 210 5.6 53 
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trees is of high utility, therefore justify- 
ing, presumably, the utilization of the 
redwood forests in providing material for 
consumption. Let us apply the principle 
of determining highest economic use by 
the amount of human satisfaction ob- 
tained, to the redwood forests. As a tree 
the giant redwood is priceless, being rarer 
than precious stones or metals, more 
beautiful and inspiring than the world’s 
most valuable art treasures, and almost 
irreplaceable. As wood it is material for 
construction, worth a few dollars a thou- 
sand board feet. As trees, redwoods can 
be the means of real and lasting satis- 
faction and enjoyment of people without 
limit and of many generations. As wood 
they provide a livelihood for a very small 
group of people of one or two genera- 
tions, and some material that could be 
got from another source without the 
slightest loss to society. 

May not the forests of giant redwoods 
serve their most useful purpose by just 
being redwood forests, rather than in 
making consumable material? 


“But,” I hear some one say, “groves of 
redwoods are being preserved for the en- 
joyment of future generations.” Perhaps 
the preserved groves will be enough for 
the enjoyment of everybody for all the 
years to come, but it seems to me like 
tearing down most of the great mediaeval 
cathedrals for the material in them and 
justifying the procedure on the ground 
that a few had been left for the enjoy- 
ment of those who found something more 
worth-while than the material. And it is 
a lot easier to get a new set of cathedrals 
than to replace the large redwoods, de- 
spite the fact that redwoods are our fast- 
est growing trees. 


Dr. E. P. Meinecke, of the Bureau of 
Plant Industry in a recent report upon 
the effect of excessive tourist travel upon 
the California redwood parks says that 
the trampling of many thousands of tour- 
ists has severely injured many of the red- 
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woods. The heavy travel has compacted 
the soil surface into a tough, leathery 
layer which neither air nor water can 
penetrate. Wherever this soil compacting 
has occurred the feeding roots of the 
trees, which are near the surface, have 
been killed in numbers. So much for the 
adequacy of occasional groves. 

This is, of course, no indictment of the 
owners of the redwoods, who have, no 
doubt, followed the only course open to 
them. Maybe we had better do some re- 
weighing of values in our determining of 
highest or soundest land use. 


C. P. Barnes, 


U. S. Bureau of Agricultural Economics, 


Washington, D. C. 
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Lanp Use PLANNING IN ITALY 


In these days when land use planning, 
forest and otherwise, occupies so large a 
place in the public mind, it is of more 
than passing interest to know of the com- 
prehensive land use undertaking that Italy 
has embarked upon. 

The following excerpt of a letter re- 
cently received from Arthur Ringland, 
European Representative, U. S. Forest 
Service, gives a glimpse of the Italian 
project, and is of timely value. 

Mr. Ringland is now engaged in inves: 
tigating forest practices and programs in 
Europe, with special reference to the eco- 
nomics and land use problems. 

“In many countries the developments 
since the War have been marked and now 
have been given fresh impetus under the 
stimulation of the protracted economic 
crisis. One of the most interesting of 
all is underway in Italy. This, in brief, is 
because the undertaking is national in 
scope and embraces the improvement or re- 
clamation of the land in all respects includ- 
ing the control of mountain streams and the 
checking of soil erosion through afforesta 
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tion, on the slopes, control of run-off 
through the construction of reservoirs, irri- 
gation and the reclamation of idle lands 
for agriculture or other purposes in the 
plains below. This vast national work 
known as ‘Bonifica integrale’ or the or- 
ganization of integral land improvement 
projects. with a view to land settlement, 
was inaugurated a few years ago as one 
of the leading policies of the Fascist re- 
gimé and now is just in full swing. It is 
of particular interest because forestry is 
intimately integrated with agriculture and 
engineering is one great and comprehen- 
sive plan of land improvement and recla- 
mation—therefore ‘Bonifica integrale’ from 
the mountains to the sea. 

“As explained to me by officials in 
Rome the purpose of ‘Bonifica integrale’ 
is to provide employment for the growing 
population of Italy and more importantly 
to distribute the surplus urban popula- 
tion; and to make the nation as nearly 
self-supporting as possible. The work 
envisages the complete elimination of 
waste areas—all land must serve some 
useful purpose directly or indirectly 
hence nearly all projects have their be- 
ginning in corrective work in the moun- 
tains and in the regulation of the run-off 
of mountain basins. That is why forestry 
plays such an important part. 

“The plan in its original conception 
called for an estimated expenditure of 
$400,000,000 but it is accepted, I under- 
stand, that it will cost much more than 
this, and presumably too the original time 
for completion within 14 years and liq- 
uidation within 30 years will be exceeded. 

“The entire project of ‘Bonifica in- 
tegrale’ is brought together under a spe- 
cial division and Under-Secretary in the 
Ministry of Agriculture and Forests. This 
division includes, in addition to the gen- 
eral administration, the Corps of Civil En- 
gineers, the National Forestry Police, and 
the Regional Agricultural Inspectorates. 
Attached in an advisory capacity are other 
official bodies including the Higher Coun- 
cil of Public Works. There are two semi- 
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official organizations such as the National 
Association of the Consortiums for Land 
Reclamation and Irrigation, the National 
Secretariat for Mountain Lands, and the 
National Ex-Service Men’s Institute. 


“Improvement projects are carried out 
either directly by the State or more gen- 
erally by so-called consortiums of local 
landowners. These consortiums can be im- 
posed where at least the owners of one- 
quarter of the area involved demand the 
cooperation and help of the State. Ex- 
propriation too can be enforced if in the 
public interest. (‘Private ownership de- 
pends on capacity and good conduct from 
the point of view of agriculture.’) The 
consortiums are enabled to borrow money 
from the Government at cheap rates—214 
per cent and from 55 to 8714 per cent of 
the capital investment required upon the 
basis of plans approved by the Ministry. 


“These remarks simply touch upon a 
national project which I propose to in- 
vestigate in detail. At the invitation of 
Italian officials | have made preliminary 
plans for an inspection in March, the ear- 
liest practical date for field work in the 
mountains. From what I have now ascer- 
tained the problems involved touch very 
closely upon those at home—waste lands, 
soil erosion, correction of run-off and con- 
trol of floods, surplus labor (unemploy- 
ment), maldistribution of population in 
congested centers, and their settlement in 
rural areas. Finally the measures of at- 
tacks:—the integration in execution of 
every phase of the problem, for no proj- 
ect is independent and localized; improve- 
ments on the plains and in the valleys are 
intimately related to improvements in the 
mountain areas. ‘Bonifica integrale’ is 
no grandiose paper scheme; it is at work 
and over one million acres are said today 
to be recovered or in process of recovery at 
an expenditure of 150 million dollars. 
When the project was first launched the 
instructions I am told included these di- 
rect words from Mr. Mussolini “The work 
commences today.’ And it did.” 
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CHOCTAWHATCHEE PLANTING TOOL 


The one-man planting crew has been used 
extensively in the Lake States and on the 
western forests, but has received little rec- 
ognition in the East or South. In the South 
a crew of two men—one man using heavy 
planting bar, the other doing the actual 
planting—has been the most common prac- 
tice. This method when used in the areas 
of dense scrub oak on cut-over pine lands 
in the Choctawhatchee National Forest in 
northwestern Florida was found to be un- 
satisfactory. Because of the density of the 
brush, the men got in each other’s way, and 
were further handicapped by being unable 
to make a full arm stroke of the planting 
iron. The presence of numerous woody 
roots often necessitated making new holes, 
or if roots were severed they sprang back 
into the hole upon the removal of the plant- 
ing bar. Mattock slit planting was handi- 
capped in the same way and in addition the 
sandy nature of the soil prevented the mak- 
ing of a clean, deep slit. 

To meet these conditions a one-man 
planting tool was designed which could be 
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easily transported and used in the field and 
which would make a clean hole and slide 
around the larger roots. Drawings were 
sent to a company making tools of this 
general kind, and sample tools were made 
up. 
The tool consist of a tapered blade 10 
inches long, 2 to 3 inches wide, 34-inch 
thick, with a stock 5 inches long, and a pis- 
tol grip. It weighs slightly over five pounds. 
The sharpened point is tempered steel (Fig- 
ure 1.) 

During January, 1933, over a thousand 
seedlings were planted with this tool on the 
Choctawhatchee National Forest. These 
seedlings included longleaf pine and a 
large variety of exotic conifers. Many con- 
ditions of root structure, size, and length 
were dealt with in planting. The perform- 
ance was highly successful. The rate of 
planting was close to 500 trees for an eight- 
hour day, where previously 750 trees was 
the limit for a two-man crew with the large 
planting bar. The slit hole was made by 
thrusting the blade into the soil from a 
height of 18 inches. The thrust can be 


modified into a distinct throwing motion 


Fig. 1—Choctawhatchee planting tool. 
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with practice. The weight of the tool and 
the shape of the blade resulted in clean 
holes easily made and easily closed. Every- 
thing considered, this method was less tir- 
ing than the previous one ‘used. In most 
cases one or two thrusts were sufficient to 
make a hole 10 to 12 inches deep. Where 
hardpan was encountered at a depth of nine 
inches an extra blow obtained the addi- 
tional two or three inches needed. 

After this tool had demonstrated its use- 
fulness on the light sandy soils for which 
it was designed, tests of it were made on 
heavier soils at Bogalusa, Louisiana. Here 
again it proved surprisingly successful in 
opening holes at a speed of at least twice 
that obtained on the Choctawhatchee For- 
est. 

We believe from these tests that any for- 
ester interested in planting should investi- 
gate the possibilities of this tool. 

E. W. GEMMER, 
Southern Forest Exp. Station. 
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EXPERIMENTAL CUTTING AREA IN THE 
ADIRONDACKS 


Foresters who contemplate a trip 
through the Adirondacks this summer may 
be interested in visiting a series of ex- 
perimental plots established in 1930 near 
Newcomb, New York, on land belonging 
to Finch, Pruyn and Company. The ex- 
perimental area is easily reached over a 
half mile of good dirt road leaving the 
state highway (North Creek to Long Lake) 
at a point near Newcomb Village. A 
sketch map showing the location and or- 
ganization of the plots can be obtained at 
the Finch, Pruyn and Company logging 
headquarters on the state road about a 
mile east of Newcomb Village. 

The experimental area, which covers a 
tract of about 150 acres divided into 5 
plots of nearly equal size, is typical of 
the spruce-hardwood types of the Adiron- 
Jacks. Different degrees of cutting were 
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applied. On Plot 1 all spruce and fir 
down to 5 inches were cut. On Plot 2 
spruce was cut down to 8 inches, fir to 
6 inches, while on Plot 3 spruce was cut 
to approximately 12 inches and fir to 
about 10 inches. On none of these plots 
were any hardwoods cut. On Plot 4 no 
cutting was done but in January, 1931, 
the hardwoods were selectively girdled to 
increase the growth rate of the spruce and 
fir thus released. Plot 5 is being held as 
a control. 


Codperators in the experiment are 
Finch, Pruyn and Company, the Depart- 
ment of Forestry at Cornell University, 
and the Northeastern Forest Experiment 
Station. 

A more detailed description of the ex- 
periment and the results to date will ap- 
pear in an early issue of the JOURNAL 
OF FORESTRY. 

M. WESTVELD, 
Northeastern Forest Exp. Station. 
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Pack Forest EpucatTion Boarp AWARDS 
FELLOWSHIPS 


Making its fourth annual award of fel- 
lowships for training leaders in forestry, 
the Charles Lathrop Pack Forest Educa- 
tion Board announces its selection of 
three Americans and two Canadians for 
the year 1933. 

‘The fellowships were established to en- 
courage men to obtain advanced training 
to better qualify them for leadership in 
forestry and in the forest industries. 

The successful candidates are: Walter 
U. Garstka, Instructor in Forestry, Penn 
State Forest School, to make organic 
analysis of leaf litter, immediately after 
its fall in the autumn, collected from for- 
ests growing on podzolized and brown- 
earth soils; Harold R. Hay, Graduate 
Student, University of Wisconsin, to make 
a study of changes in the physical proper- 
ties and chemical constituency of wood 
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subjected to steam treatments; John Ed- 
ward Liersch, Junior Forester, British 
Columbia Forest Service, to continue a 
demonstration begun under Charles Lath- 
rop Pack Fellowship awarded in 1932 re- 
garding the practicability of economic 
selection in the Douglas fir region; Nicho- 
las T. Mirov, Graduate Student, Univer- 
sity of California, to make a study of 
transpiration by different forest cover 
species with reference to precipitation and 
to moisture content of the soil; Louis 
Rene Scheult, Graduate Student, Univer- 
sity of Toronto, Toronto, Canada, to 
make a regional study of forest develop- 
ment in relation to the pulp and paper 
industry in a typical forest region. 


This is the fourth award of fellowships 
by the Charles Lathrop Pack Forest Edu- 
cation Board. The fellowships are avail- 
able to Americans and Canadians for 
further training in the general practice of 
forestry, in the forest industries, in the 
teaching of forestry, in forest research, or 
in the development of public forest policy. 

The offices of the Board are at 1214 
Sixteenth Street, N. W., Washington, D. 
C., and correspondence should be ad- 
dressed to Tom Gill, Secretary. 
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Sacuaro NATIONAL MONUMENT TO 
PRESERVE GIANT CAcTUS 


To the list of historic spots and natural 
wonders now under public administration 
as national monuments, has now been 
added the Saguaro National Monument in 
Arizona, the U. S. Department of Agri- 
culture announces. The new monument 
was designated in order to preserve for 
posterity a representative stand of desert 
flora, including especially the saguaro or 
giant cactus. 

The new national monument comprises 
about 60,000 acres, mainly within the 
Coronado National Forest, on the slopes 
of the Santa Catalina mountains about 25 
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miles northeast of Tucson. It was created 
a national monument by proclamation of 
President Hoover on March 1. Adminis- 
tration of the area will be in the hands 
of the Forest Service. The land will be 
protected from any use that would inter- 
fere with the preservation of the native 
flora, which is considered of great educa- 
tional and scientific interest. 

Some of the specimens of the giant 
cactus on the area are believed to be more 
than 100 years old. The huge fluted 
green columns are crowned by creamy 
white blossoms in May. The fruit is 
palatable and is used as a food by some 
of the Indians. The lattice-work skeleton 
of dead saguaros is sometimes used in the 
construction of shelters and in the mak- 
ing of art goods. Despite the thorny char- 
acter of the plants, the older trunks are 
often dotted with woodpecker holes, since 
these native birds prefer the tall trunks 
and branches of the saguaro for nesting 
places, and often transform them into 
sky-scraper homes. The saguaro “weather- 
strips” the bird houses, exuding a cement- 
ing material which protects the woody 
structure of the trunks from decay. 

The Saguaro National Monument is 
fairly accessible, and is close to a region — 
popular with recreationists in the Coro- 
nado National Forest. 
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Forest Notes, Hawatt 


There are now 1,027,299 acres in the 64 
territorial forest reserves on the five main 
islands of the Hawaiian group, 65 
per cent of which is owned by the Terri- 
tory of Hawaii. Thus, almost one-quarter 
of the 4,118,400 acres on all of the islands 
is devoted to forest protection for the 
main purpose of water conservation. 

During 1932, the campaign of the Board 
of Agriculture and Forestry for ridding 
the native forests of destructive wild ani- 
mals, in which the National Park Service 
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and ranches assisted, resulted in the elim- 
ination of 17,637 goats, pigs, sheep, 
cattle, asses, deer and horses. 


To encourage reforestation in Hawaii 
the four nurseries of the Territory dis- 
tributed 907,280 trees and other plants in 
1932. Of the 748,163 trees so distributed 
59 per cent was planted by farmers, 5 per 
cent by others and 40 per cent was 
planted in the forest reserves. 


The Hawaiian kauila tree (Colubrina 
oppositifolia) which is found rather abun- 
dantly at Puuwaawaa in North Kona on 
Hawaii is rarer than sandalwood on Oahu. 
Up until last year only a few scrubby in- 
dividuals had been seen in Makua Valley 
on Oahu but while building a fence line 
in 1932 in Makaleha Valley on the north 
slope of the Waianae Range, Assistant 
Forester G. W. Russ came across a grove 
of 20 very thrifty kauila trees. 

A grove of 1,716 sandalwood trees was 
planted by the Board of Agriculture and 
Forestry during the past year at Waahila 
on the ridge between Manoa and Palolo 
Valleys on Oahu. The seed came from 
Mysore, India and is Santalum album 
which is quite similar to the Hawaiian 
sandalwoods. Being a root parasite, it 
was necessary first to establish trees of 
koa and ironwood six months in advance 
so that the sandalwoods planted later 
could feed on the roots of these host trees. 
Attempts to germinate the seed of the 
Hawaiian species of sandalwood have met 
with very little success. 

An Hawaiian garden of trees and shrubs 
has been started at Waahila near Hono- 


lulu by the Board of Agriculture and 


Forestry in cooperation with the Univer- 
sity of Hawaii. The area is just back of 
the subdivision known as St. Louis 
Heights at an elevation of 1,000 feet and 
is accessible by automobile. In this gar- 
den so far have already been planted 
such native trees and shrubs as the wili- 
wili, naio, hala, aalii, koa, Molokai red 
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cotton, ohai, nioi, aulu, kokio kekeo and 
anapanapa. 

In December, 1932, the committee ad- 
vising the Governor on Territorial Monu- 
ments, passed upon and approved 76 ob- 
jects of historic, scientific, scenic and 
botanic interest which will soon be recom- 
mended for designation by the Governor 
as Territorial Monuments under Act 56 of 
the session laws of 1931. 

In building the last pig hunters’ cabin 
on the summit of the Koolau Range on 
Oahu, the Board of Agriculture and For- 
estry was greatly assisted in November 
1932 by the U. S. Army Air Corps which 
codperated in this work delivering the ma- 
terial to the site at the head of Kaipapau 
Canyon by airplane bombers. The frame 
timbers of redwood, the flat tin wall ma- 
terial and the corrugated iron roofing 
were wrapped in three tight bundles of 
400 pounds each and tightly roped. These 
were dropped all within 200 feet of the 
cloth panel, laid on the ground, by the 
planes from a height of 30 feet. The tim- 
bers in only one bundle, which struck a 
rock bank end on, were damaged. The 
cabin which is 10x10 feet in size was 
completed on December 23, 1932, and 
affords comfortable accommodations in 
this very wet, jungle region. 

Soon after the two fatalities on Kauai 
last summer when two young men lost 
their lives by falling down the cliffs, the 
Board of Agriculture and Forestry put 
the two following rules into effect: 

1. Each hunter is first to report to the 
local ranger so that the latter will know 
where the different parties are hunting. 

2. No permits are issued to boys under 
18 years of age unless an application is 
first made by parent or guardian and in 
that case the boys are to be accompanied 
by an experienced adult who is acceptable 
to the local forest officers. 

C. S. Jupp, 


Territorial Forester, Hawaii. 
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DELAWARE STATE ForRESTRY DEPARTMENT 


On March 25, the following letter was 
sent by Executive Secretary Reed to Hon- 
orable C. W. Buck, Governor of the State 
of Delaware: 

“The Society of American Foresters is 
greatly distressed over word that has 
come to it this spring, regarding the abol- 
ishment of the State Forestry Department 
of Delaware. We sincerely trust that you 
will exercise your good offices to the full- 
est extent possible to prevent such action. 
The Delaware Forestry Department, dur- 
ing the short time that it has been in ex- 
istence under the able leadership of W. 
S. Taber, has we are confident, fully 
justified its continuation in the face of 
the strictest economy of public expendi- 
tures.” 


This letter was acknowledged by ‘the 
Governor’s secretary as follows: 


“MR. FRANKLIN REED, Executive Secretary, 
The Society of American Foresters, 


Washington, D. C. 
Dear Sir: 


Your letter of March 25th has been re- 
ceived by Governor Buck and it is the 
Governor’s opinion that the bill which 
would abolish the Forestry Department, 
is not likely to pass.” 
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WaLLace KEEps Grazinc Rates PENDING 
Earty Stupy oF FEEs 


The Secretary of Agriculture announced 
recently: “I have been asked to state the 
policy of the Department of Agriculture 
on the question of fees for the grazing of 
domestic livestock on the national forests 
for 1933. The grazing fee now in effect 
for this year is at an average rate of 141%4c 
per head per month for cattle and horses 
and 4%c per head per month for sheep 
and goats. These rates are based upon the 
rates prevailing for the use of forage on 
private lands comparable to national for- 
est lands. It has been announced to per- 
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mittees that these rates will be in effect in 
1933. 

“After carefully considering the matter, 
I have approved the recommendations of 
the Forest Service that these rates be ap- 
plicable for the first of the two payments 
of fees due in 1933; and that a study be 
undertaken immediately to determine the 
practicability of relating grazing fees to 
the market value of livestock; and whether 
for the second half of the year 1933 and 
for the year 1934 this method of estab- 
lishing grazing fees should be used. The 
study will be concluded and decision 
reached in ample time to make such ad- 
justments as may be found desirable in the 
second instalment of fees for [933 and to 
establish the fees for 1934.” 
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DEMAND FOR FirE Pumps STEADILY 
INCREASING 


D. B. Smith and Co., Utica, New York, 
manufacturers of the InpDIAN FIRE Pump, 
report increasing sales of their portable 
extinguisher with the advent of spring. 
Forest rangers and fire wardens claim the 
form fitting ventilated tank which protects 
the back of wearer from water and damp- 
ness is a valuable improvement. 

This year, when conservation is so vitally 
important, more and more attention is be- 
ing given by states, cities, rural communi- 
ties and individuals to the prevention of 
devastating forest and brush fires. Anyone 
interested in fire pumps may obtain prices 
and complete information by writing to 


D. B. Smith and Co., Utica, N. Y. 
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ERRATUM 


In the March, 1933, issue of the Jour- 
NAL the following correction should be 
noted: Page 353, the title of Mr. T. 
Schantz-Hansen’s review should read, 
“Handbook of Free Thinning.” 
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Forest Bankruptcy in America. By Lt. 
Col. George P. Ahern. The Green 
Lamp League, Washington, D. C. Pp. 
319 1933. 


Thirty years ago, conservationists pre- 
dicted that a continuation of the then cur- 
rent practices would lead to forest bank- 
ruptcy. Since then, there has been much 
improvement in the situation. In the in- 
tervening years organization for fire con- 
trol has been more adequate, distinct ef- 
forts have been made to get more effective 
forestry, the publicly-owned forest lands 
are well administered, and the public has 
supported various conservation activities. 
By such efforts, the culmination of the 
earlier predictions have been deferred, and 
the country has been led to believe that the 
forests are adequate, that they are properly 
managed and that the situation earlier de- 
scribed has been corrected. 

That the situation is still intolerable is 
shown by the new summary which Col. 
Ahern has given us. In it the picture is 
given state by state. By this new method 
we are shown in a startling way not only 
what local conditions are, but why they 
are. 

This summary shows that fires, overcut- 
ting, and destructive logging (and perhaps 
worst of all, public indifference to the 
real situation) largely on the privately- 
owned forest lands are responsible for mil- 
lions of acres of waste lands, “deserts,” 
and nonrestocking brushfields. Although 
extensive areas once occupied by valuable 
timber could again be made to produce 
forest crops if reforested and protected, the 
state by state story shows how strikingly 
indifferent the public really is and how 


comparatively little has been done. Most 
of the actual accomplishment is shown to 
have been done on the publicly-owned 
lands, yet even here the public has failed 
to go as far as it should. 

Such, briefly, is the story of Forest Bank- 
ruptcy in America. But Col. Ahern has 
gone further than merely to describe the 
situation; he tells us how to correct. it. 
“The immediate and urgent job is to stop 
forest devastation and start restocking the 
125 million acres of remaining commercial 
forests in private ownership.” He advocates 
four steps: public regulation of forest prac- 
tices, adequate fire control, public owner- 
ship, and extension and education. 

Col. Ahern’s book undoubtedly will be 
discounted by those who are unwilling to 
face the facts, and by those forest indus- 
tries that have been chiefly at fault. The 
errors in the book will undoubtedly be 
magnified to support the argument that in 
his efforts to arouse public action, Col. 
Ahern has distorted the data and twisted 
them to meet the author’s purpose. No 
one, however, can seriously question the 
basic facts—they are too impressive, and 
unfortunately, uncomfortably true. No 
one who reads the book with an open mind 
can fail to see how private mismanagement 
of land is responsible for the deplorable 
condition of our forests. No one can avoid 
reaching the same conclusions. Were the 
book as widely read as it should be, public 
indifference to the real situation would 
soon be overcome. It is recommended to 
all thinking foresters who desire to become 
acquainted with forest conditions within 


the individual states. 
E. N. Munns, 
U.S. Forest Service. 
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Modern Connectors for Timber Con- 
struction. By Nelson S. Perkins, et 
al. Gov. Print. Off. Wash. D. C., 
Pp. 147, illus. 83, 1933. 15 cents. 


This publication is a coéperative under- 
taking between the National Committee 
on Wood Utilization, Department of Com- 
merce, and the Forest Products Labora- 
tory, of the U. S. Forest Service. It rep- 
resents one of the most constructive proj- 
ects ever undertaken in the interests of 
the forest industries. The report is based 
on sixteen years of investigation of Eu- 
ropean construction systems. Axel H. 
Oxholm, Director, National Committee on 
Wood Utilization, gathered the facts dur- 
ing several visits to Europe and secured 
data on more than sixty different types 
of connectors. The principal types of 
these connectors were then tested by the 
Forest Products Laboratory and the re- 
port was prepared jointly by the two 
organizations. Particularly at this time, 
it is gratifying to note how two govern- 
mental agencies may codperate in the 
promotion of public welfare. 

To foresters and the forest industries 
this report is of vital importance. It 
shows how it is possible to strengthen the 
weakest part of any wood structure—the 
joint—from four to eight times, by the 
use of metal connectors inserted between 
the two pieces to be joined and held to- 
gether by a bolt. The report is amply 
illustrated, showing the application of 
these connectors for all types of heavy 
timber construction. 


The foresters of the country should 
derive a great deal of benefit from these 
inventions since bridges, trestles and par- 
ticularly look-out towers may be con- 
structed with this system. Economy in 
construction and ease with which these 
types of buildings may be erected are 
points in favor of this system. 

Dr. Wilson Compton, Secretary-Man- 
ager of the National Lumber Manufac- 
turers Association, refers to this construc- 
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tion system as the most important devel: 
opment in wood construction in a cen: 
tury. 

The newly established American Fores 
Products Industries, Incorporated, Wash: 
ington, D. C., has already taken steps to 
apply this construction system to Ameri. 
can conditions. 
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Some Aspects of an Early Expression 
of Dominance in White Pine. By 
J. Lee Deen, M.F., Ph.D. Bulletin 
No. 36, Yale University: School oj 
Forestry. Pp. 34, Plates, 2. Bibliog- 
raphy. 


This study is a distinct contribution te 
a question that has been touched upor 
very little in American forest literature 
It is a statistical study of the early de 
velopment of white pine (Pinus strobu. 
L.) stands. Since it affords a definite 
method of expressing this developmen 
in concrete figures, it is of value in mam 
phases of silviculture. 

Basing his study on a series of plots i 
natural and planted white pine stands, th 
author proves that the standard deviatio: 
of d.b.h. is definite expression for th 
occurrence of dominance. The expressio 
of dominance is interpreted as “the dil 
ferentiation of the stand into diameter an 
crown classes.” Since diameter is easil 
determined and is a customary measure 
ment taken in silvicultural practice, it a 
fords a means for the analysis of th 
vigor of stands in practical work. 

Correlation coefficients between th 
standard deviation of diameters and oth 
features of the stand such as density « 
stocking, standard deviation of heigk 
standard deviation of crown spread, ar 
average growth during the last ten yeat 
substantiate the author’s conclusion th 
the standard deviation of diameters is « 
acceptable means by which to judge t 
expression of dominance. 
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It was found that dominance was ex- 
pressed better on good sites and in stands 
with a slight variation in age. High dens- 
ity of stocking was found to be a critical 
factor only on poorer sites while low 
density seemed to delay the expression of 
dominance on all sites. 

The value of this study in practical 
work is brought out in the discussion of 
its relation to planting, thinning and 
silvicultural systems of cutting. The au- 
thor indicates that a 4x4 spacing in 
planted stands brings about an earlier ex- 
pression of dominance than the wider 
spacing. He concludes, also, that un- 
sulled nursery stock would differentiate 
tself earlier than culled. This study in- 
licates that in this region the thinning of 
white pine on good sites can be delayed 
intil 35 years without serious stagnation 
esulting. Silvicultural systems of cutting 
hat result in the establishment of slightly 
meven-aged reproduction are advisable. 
When the optimum range of standard 
leviations has been worked out it will be 
sossible to definitely correlate these vari- 
us silvicultural practices with the devel- 
ypment of the stand. It will afford a 
oncrete expression for the values of these 
lifferent practices which we now explain 
ind describe in general terms. 

As a minor criticism might be men- 
ioned the omission of the exact method 
yf working out the coefficients of correla- 
ion. The inclusion of this would have 
erved as a valuable guide for future in- 
estigators in this field. 


The bulletin is well written in a clear: 


nd easily readable style. It is based on 
dequate data and sound mathematics. 
‘he fact that the author has confined him- 
elf to an interpretation of results rather 
han to a discussion of the mathematics 
dds much to the interest and value of the 
ublication. A good bibliography is in- 
luded. This study should serve as a 
timulus for further work in this field. 
T. ScHANTZ-HANSEN, 
University of Minnesota. 
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Proceedings of Land Use Symposium. 
American Association for the Ad- 
vancement of Science. Syracuse Uni- 
versity, Syracuse, N. Y., June 21, 
1932. Pp.57. 50 cents. 

{ 

The distinguished group of specialists 
who participated in the Land Use Sym- 
posium attest the importance of this sub- 
ject. Nine addresses on various phases of 
the problem were delivered during the day. 


Dr. L. C. Gray of the Bureau of Agri- 
cultural Economics, in his paper “Na- 
tional Land Use Committees” sketches 
briefly the objectives and the activities of 
the two national committees, the National 
Land Utilization Planning Committee and 
the National Advisory and Legislative 
Committee on Land Use. Dr. F. P. Warren 
of the Department of Agricultural Eco- 
nomics of Penn State, in his paper en- 
titled “Relation of Taxation to Land 
Utilization” includes a brief discussion of 
the problem of marginal and submarginal 
lands in relation to the present unemploy- 
ment situation, pointing out that urban 
centers must accept a share of the respon- 
sibility for the future well being of city 
workers who settle on such lands. 


Dr. J. S. Illick of Syracuse University 
in his paper on “Land Use and Forestry” 
shows the possibilities for seasonal and 
regular employment in forestry with the 
adoption of planned forest land use. The 
Director of the Budget of New York State, 
Mark Graves, points out in the summary 
of his address that states are now en- 
deavoring to equalize the burden of taxa- 
tion as between various groups of the 
payers, which is resulting in a gradual 
reduction in the percentage of the total 
tax burden collected from real estate. 

Dr. Jacob G. Lipman, Director of the 
New Jersey Agricultural Experiment Sta- 
tion, in his paper describes the ills of 
American agriculture and discusses briefly 
the major problems involved in ration- 
alizing our land resources such as (1) 
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elimination of uneconomic land, (2) pro- 
tection of such land, (3) regulating the 
use of land, (4) industry and land, (5) 
taxation, (6) unearned increment and 
rents, and (7) research and education. 

Dr. Henry G. Knight of the Bureau of 
Chemistry and Soils, begins his paper 
entitled “Land Use and Erosion” with the 
statement that man is a most destructive 
animal. He then cites much evidence and 
concludes that the estimates of soil im- 
poverishment and depletion by erosion, 
even though large, actually fall short of 
the realties. 

Dr. Charles L. Raper of the College of 
Business Administration at Syracuse Uni- 
versity in his paper discusses the rela- 
tion between land use and transportation, 
pointing out that the automobile and 
good roads have profoundly influenced 
the land use in various sections of the 
country. Mr. L. R. Schoenmann, director 
of the Michigan Land Economic Land 
Survey, in his paper entitled “Planned 
Land Use” assigns lands to specific uses 
on the basis of detailed and painstaking 
surveys. He presents in map form the 
land use plan for an entire county in 
Michigan, Alger County. 

The wide scope of the papers, the over 
lapping of subject matter, and the very 
fragmentary and general discussions of 
seemingly important factors are indicative 
of the present status of thought on this 
subject. It is hoped that the educational 
and promotional phase of planned rural 
land utilization will soon be accompanied 
by specific action. 

P. A. HERBERT, 
Michigan State College. 
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The Problem of the Pure Teak Plan- 
tation. By H. G. Champion. India 
Forest Bulletin No. 78. Pp. 38. Il- 
lustrated. Calcutta, India. 1932. 


The silvicultural conference held at 
Dehra Dun in 1929 recommended that 
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because of the importance of the prob- 
lems presented by pure teak plantationss 
the Central Silviculturalist collect and! 
publish all available pertinent informa-- 
tion. Mr. Champion, after a critical sur-- 
vey of experimental evidence, letters and | 
connected literature, has analyzed the ac-- 
cumulated data and set forth his conclu-. 
sions in a clear, concise manner. Notes 
on species experimented with in mixtures 
or underplanting are appended. 

Teak is indigenous throughout the 
greater part of the Indian peninsula, in 
Burma, Siam, Indo-China, and in Java 
and other islands of the East Indian 
Archipelago. Within its range it is con- 
fined to tracts of varying sizes, separated 
by areas where it is absent or rare. Teak 
constitutes only from 15 to 33 per cent of 
the yield in teak-bearing forests, ranging 
between one and seven trees per acre of 
24-inch diameter or greater. Because of 
its high durability combined with easy 
working qualities teak is in great demand 
for ship building. The species is relative- 
ly scarce and consequently commands a 
high price, hence an attempt to increase 
the supply through establishment of plan- 
tations has assumed an important posi- 
tion in Indian silviculture. 

Direct seeding is the principal method 
used in the artificial regeneration of teak. 
Before seeding, the area to be regenerated 
is burned in order to expose the mineral 
soil and to release ash nutrients for im 
mediate availability. At this point th 
Indian forester may be confronted with : 
problem entirely alien to American silvi 
culture and that is the lack of materia 
for an adequate burn. Utilization is s¢ 
close in some localities that there is no 
enough slash left after the final fellin; 
of a pure teak crop to give a good bur 
prior to restocking. 

The principal problems met with i 
teak plantations are those of growth an 
form of the tree and deteriorating effect 
on the soil. The author states that, a 
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though observations in the field indicate 
an early falling off in growth rate for 
plantations as compared to natural stands, 
such falling off has not as yet been 
proven by comparative studies. Fluted 
boles and epicormic branches are matters 
of some concern. The underlying physio- 
logical causes of these defects have not 
been determined. It would appear that 
two methods of attacking this problem 
are available. The causes may possibly 
be discovered through physiological re- 
search and corrective measures applied, 
or the proper silvicultural approach may 
be determined through empirical experi- 
mentation. The principal deleterious soil 
effect that can be attributed directly to 
pure plantations is a compacting by rain 
which makes difficult the establishment of 
second rotation teak crops. It has been 
found that this situation can be remedied 
by working the soil. Damage by insects 
or fungi is relatively unimportant except 
in Burma where the bee-hole borer causes 
considerable loss which in this instance 
is reduced by mixed stands. 

The outline of the problem is followed 
by a discussion of proposed remedies and 
various forms of mixtures are examined. 
The most acceptable form seems to be 
one in which the accompanying species 
forms an underwood dominated by the 
teak. Bamboo has proven to be well 
adapted to this purpose. Early, frequent 
and fairly heavy thinnings are recom- 
mended as is fire protection. Mr. Cham- 
pion states that the high value of teak 
is to be reckoned with when considering 
silvicultural expenditures. 

The author’s conclusions indicate that 
in spite of past unsatisfactory experi- 
ences, teak can quite possibly be grown 
successfully in plantations when properly 
managed but that as yet their knowledge 
of silvicultural methods is inadequate. 

J. L. DEEN, 
Yale University. 
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Pysyvien Koealojen Perustaminen Ja 
Mittaus Suomessa. (The Estab- 
lishment and Measurement of 
Permanent Sample Plots’ in 
Suomi, Finland.) By Y. Ilvessalo. 
Communication from the Finnish 
Forest Institute, Helsinki. Pp. 39. 
1932. 


Grundsaetze der Methodik Forstlicher 
Forschungs- und Versuchsarbei- 
ten in Polen. (Procedure in For- 
est Research in Poland.) By W. 
Jedlinski and J. Grochowski. War- 
saw. Pp. 73. 1932. 


These two publications are of great and 
timely interest to American foresters— 
particularly those engaged in forest re- 
search—since they set forth clearly the 
methods followed by two distinct schools 
of research workers. The Finnish publi- 
cation is a very cogent exposition of the 
most modern procedure in the establish- 
ment and maintenance of permanent sam- 
ple plots. Written in lucid English it 
serves as an admirable guide to what is 
admittedly the last word in sample plot 
practice. The procedure is distinctly 
practical, objective. 

The Polish publication is equally valu- 
able since in easily read German, it pre- 
sents the Teutonic conception of the se- 
lection, measurement and care of perma- 
nent sample plots. The procedure—alto- 
gether admirable—is hampered by much 
that is pedantic — theoretical — the ap- 
proach is from the general to the spe- 
cific instead of the reverse as is the case 
in Ilvessalo’s brochure. 


Both publications stress a viewpoint of 
the purposes of a sample plot which 
American workers would do well to ob- 
serve. As IIlvessalo puts it: 

“In establishing a sample plot it should 
first of all be considered, what purpose 
it is to serve and whether the situation, 
site and stand are of such a nature that 
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the sample plot is really suitable for such 
a purpose. The sample plot should, how- 
ever, not be monopolized solely for that 
purpose, but in general soil scientific, bo- 
tanical, economical and other investiga- 
tions should also be concentrated in the 
same permanent sample plots, so that a 
sample plot established at great expense 
should yield the most manifold results 
possible. Different branches of investi- 
gation can get into close contact with 
each other on these sample plots, inves- 
tigated carefully in all respects, for their 
mutual benefit.” 
A. B. RECKNAGEL, 
Cornell University. 
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Selection Cuttings for the Small For- 
est Owner. By Ralph C. Hawley 
and Allen W. Goodspeed. Yale Uni- 
versity. School of Forestry Bul. No. 
35. 35c¢ pp. 42 Illus. 4. 


In this, bulletin the subject of selection 
cuttings on small holdings is discussed in 
two ways: first, the fundamentals of 
sound cutting policy in small forest hold- 
ings are briefly discussed; second, the ap- 
plication of these principles to an actual 
operation on a small tract of hardwood 
forest near New Haven is described in 
detail. The essentials of forest protection, 
methods of selling forest products, and 
the sources of assistance to small forest 
owners are briefly discussed, in order to 
give a complete picture of effective man- 
agement methods. Although the bulletin 
was written with special reference to con- 
ditions in southern New England hard- 
woods, the principles discussed and even 
most of the methods described are directly 
applicable to small holdings throughout 
the hardwood forest regions of the United 
States and in large degree to conifer 
forests. 


In the first part of the bulletin the 
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author points out the multiple function 
of small forest properties, which he sum- 
marizes as follows: 


“The forest presents, to the alert owner, 
many possibilities capable of realization. 
It can supply timber and other wood 
products, it is rich in aesthetic and recrea- 
tional values, it protects not only the land 
covered but indirectly adjacent areas, and 
it serves in the conservation and manage- 
ment of wild life.” 

In the succeeding paragraphs he dis- 
poses of the fallacy that aesthetic values 
are preserved to a higher degree in for- 
ests in which no cutting is carried on. 
On the contrary, lack of cutting may re- 
sult in the spread of insects and disease 
and overdensity may cause the death 
through drought of entire tree groups. A 
sound, conservative selection-cutting prac- 
tice produces larger and more vigorous 
trees, and the presence of various age 
classes adds to rather than detracts from 
the aesthetic values. Under selection- 
cutting practice watershed values are fully 
protected and the habitat for wild life 
generally improved. 


It is pointed out that under southern 
New England conditions the market for 
cordwood and other low-grade products 
is no longer sufficient to absorb the large 
proportion of low-grade material pro- 
duced by a clear-cutting system in the 
local forests. Even with rotations of 80 
years the proportion of cordwood ma- 
terial is too high. The intervals between 
returns from small properties cut on this 
basis are far too long, also, to permit 
forests so handled to interest the small 
owner as a business enterprise. 


The tract chosen to serve as an example 
is 21 acres in extent. Close examination 
indicated that it was probably cut clear 
about 75 years before the recent cutting. 
Although the stand was nearly even aged 
in its main constituents, the stand table 
shows a wide range in tree sizes. Before 
cutting there were (on the 21 acres) from 
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615 to 931 trees in each 1 inch diameter 
class from 2 to 6 inches, inclusive. From 
12 inches to 18 inches the numbers in 
each diameter class fall off rapidly. From 
1& inches to 24 inches (the largest diam- 
eter class represented) there were only 
scattered individuals. 


The management aims to grow as many 
sound valuable trees as possible to diam- 
eters of from 18 to 24 inches. From the 
8-inch to the 18-inch class, trees indicated 
for removal because of inferior form or 
species or because of disease, insect at- 
tack, or injury can mostly be used for 
saw timber. The saw timber removed 
from the 21 acres totalled 49,000 feet 
board measure, of which 12,900 feet board 
measure was dead chestnut and 36,100 
feet board measure was other species. The 
distribution of the cut by diameter classes 
together with the distribution of the re- 
served stand is tabulated and is also 
shown graphically. Sixty cords of cord- 
wood, also, were cut from the tract, al- 
though at a small loss. If the tract had 
been clear cut there would have been 
200 cords of fuelwood material instead 
of 60. 

The author recommends a cutting cycle 
of 10 to 15 years. The current annual 
growth of the reserved stand is estimated 
at 3,250 feet board measure on the en- 
tire tract (155 feet board measure per 
acre). At this rate enough volume would 
accumulate to permit economical cutting 
operations again in 10 years, but if cut- 
ting were deferred for 15 years the same 
yield as in the recent cut would be ob- 
tained. It is pointed out that an owner 
of 300 acres divided into 15 such tracts 
could make a similar cut each year and 
operate on a sustained annual yield basis. 

This publication gives valuable specific 
information in a field in which generaliza- 
tion has been too prevalent. It lays down 
the principles and practical procedure 
for complete application of the selection 
method. The reviewer wishes to comment 
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that in comparison with the practice out- 
lined in this bulletin so-called economic 
selection at its best is merely a method 
of determining financial maturity of the 
main elements of the stand. Often the 
point of view is even narrower than this. 
In order to bring about stand betterment 
it will ordinarily be necessary to carry 
on thinnings and salvage cuttings, in addi- 
tion to removing the large high-grade 
trees in accordance wtth economic selec- 
tion. Where market conditions do not 
permit this it will frequently be necessary 
to accept straight economic selection or 
a close approximation as a temporary 
measure. 
Burt P. Kirk Lanp, 


U.S. F. S., Washington, D. C. 
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Pflanzensoziologie. Plant Sociology 
(authorized English translation). 
By Dr. J. Braun-Blanquet. Translated, 
revised and edited by George D. 
Fuller and Henry S. Conrad. McGraw- 
Hill Book Co., Inc., N. Y., pp. 405, 
Fig. 180, Tables 42, 1932. $4.50. 


American forest ecologists with a lim- 
ited reading knowledge of German will 
welcome this translation of Braun Blan- 
quet’s “Pflanzensoziologie,” the study of 
plant communities. With its summary of 
the latest European work, the book should 
prove valuable to both field men and 
students, as shown by the following quota- 
tion (page 285): “The ultimate aim of 
every reasonable attempt to control vege- 
tation, aside from purely aesthetic aims, 
consists in influencing with the least pos- 
sible effort the conditions of the habitat 
so as to give permanently the greatest 
possible returns. But this goal can be 
approached only when farmers and for- 
esters alike acquaint themselves with and 
apply the teachings of soil science and 
plant sociology.” 
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The subject matter is divided into 6 
parts, the first two of which deal with 
plant social life and organization of plant 
communities. The methods of analyzing 
the structure of plant communities given 
are along the more theoretical lines of 
plant sociology rather than the purely 
practical ones of forestry and agriculture. 

Part 3 considers the dependence of 
plant communities upon one another and 
upon their environment. Factors of the 
habitat are treated under four heads: 
climatic, edaphic or soil, topographic, 
and biotic. Research results and prob- 
lems of interest to workers in agriculture 
and forestry are discussed. 

Foresters have measured relative hu- 
midity and correlated relative humidity 
with forest growth for long periods, but 
the relation of humidity to the transpira- 
tion of forest trees seems to remain un- 
investigated. The distribution of many 
climax communities is undoubtedly gov- 
erned by the saturation deficit of the air, 
as shown by the vegetation maps of 
Szymkiewicz. Picea excelsa, for example, 
holds within the 10 mm. moisture limits 
(mean saturation deficit of the air in 
the driest months at 2 P. M. 1895-1904) 
throughout eastern and northern Europe. 
Furthermore, the southeastern boundary 
of the Russian forest region adjacent to 
the Sarmation and Aralo-Caspian steppe 
corresponds with the 15 mm. line. 

The author states that the evaporating 
power of the air, although greatly under- 
rated by practical foresters, is undoubtedly 
an extremely important factor in forest 
ecology, and that it is often decisive in 
reforestation of grassy slopes, in reclaim- 
ing alluvial sands, and in the conflict 
between forest and steppe. 

In discussing the relation of forest 
boundary to wind effects it is suggested 
that it would be valuable in forestry to 
know the specific wind resistance of trees 
and their relation to the wind factor near 
the timber line. Many mistakes in refor- 
estation might thus be avoided. 
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Almost one-third of the book is devoted | 
to soil, which is treated in the light of ' 
the newer view that climatic factors are: 
more important than the organic sub-. 
stratum in soil formation. Thus the pro- 
duction of organic matter and the kind 
and intensity of its effects, are like the 
soil-forming processes themselves, subject 
to the climate. The correspondence be- 
tween climatic factors and the distribution 
of climatic soil types is shown by hu- 
midity factor (N. S. quotient) and soil 
type maps of Europe, as well as those of 
the United States constructed by Jenny. 
The main topics considered are soil acid- 
ity, nutritive salts, soil texture, water, 
temperature, aeration, and soil organisms. 

The discussion of sandy forest soils 
shows that, in the absence of bases, the 
humus colloids remain adsorptively un- 
saturated and contain exchangeable hy- 
drogen ions. Because of its lack of sensi- 
tiveness toward electrolytic effects, the 
soil gives an acid reaction. 

Erosion is briefly considered with sug- 
gestion of types of soil which should be 
kept with their plant cover intact or re- 
forested. The importance of soil texture 
and structure is emphasized. The main- 
tenance of the crumb structure of the soil, 
the ecological effect of the oxygen and 
carbon dioxide content of the soil are 
treated from the forester’s viewpoint. Re- 
sults are quoted from Burger, who in 
examining the air capacity of the soil, 
always found that greater air capacity 
indicates a higher value in forestry and 
that the pore volume of the soil decreases 
considerably after deforestation. 

Nitrification of forest soil, types of 
humus, effect of leaf litter and pH condi- 
tions favoring nitrification are discussed. 
The influences upon plant communities of 
aspect and degree of slope are elaborated, 
including soil and soil surface tempera- 
tures at various exposures with their 
influence upon vegetation, decomposition 
and seed germination. 

Grazing, effect of the use of fire for 
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pasture improvement, forest ranges, and 
selective timber cutting, soil fauna and 
flora, and effect of animals upon vegeta- 
tion, are briefly discussed. 


Range ecologists will be interested in 
the chapter on life forms, which includes 
a discussion and elaboration of Raunkier’s 
classification. The adaptation and ecologi- 
cal significance of life forms are con- 
sidered. 


Part 4 is concerned with the rise, de- 
velopment and decline of plant communi- 
ties. Criticism is made of the Clements- 
Weaver system of classification, principally 
because it makes no adequate provision 
for a graduated scale for designating 
vegetational units of different degrees. It 
is emphasized that a study of the develop- 
ment of vegetation is necessary before 
ecological experiments can be successful. 
Examples of such experiments are the 
stabilization and forestation of the wan- 
dering dunes southward of Cape Sim on 
the Moroccan coast, and the successional 
study of the area exposed by the drying 
up and utilization for agriculture of the 


Zuider Zee. 


Part 5 treats of the geographic distribu- 
tion of communities and the mapping of 
vegetation by line and belt transects. 
Part 6 concerns various classifications of 
plant communities. 


The European terminology has been re- 
tained but full recognition is given to 
systems, classification and usage of all 
outstanding botanists. These are critically 
examined and suggestions made for unifi- 
cation of methods of classification. 


Throughout the text full descriptions of 
various methods of research and analysis 
either are given or sources of information 
are noted. Apparatus is described and 
frequently references are made as to 
where it may be obtained. 

Extensive search of the literature is 
shown by nearly 700 citations in the 
bibliography of which nearly one-third 
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are from North American workers. The 
more important contributions of North 
American, English and Russian scholars 
are included. 
IMocENE J. CAMPBELL 
AND 
R. S. CamMpsBeELt, 
Southwestern Forest and Range 

Experiment Station. 
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Vergleichende Untersuchungen der 
Ertragsleistung reiner Kiefern— 
Stangenhdlzer nach Kahlschlag 
und reiner Kiefern—Althélzer 
aus Naturver-jiingen unter 
Schirm. (Comparative investiga- 
tions of the yield capacity of 
pure pine pole stands established 
after clear-cutting and of pure 
mature pines from natural repro- 
duction established under over- 
wood.) By Karl Hennecke. Zeit. fiir 
Forst-u. Jagdwesen. 64(7): 385-411 
and 64(8): 449-468. 1932. 


Hennecke’s investigation of the yield 
capacity of natural versus artificially re- 
generated stands of Scotch pine (Pinus 
sylvestris L.) in north-central Europe is 
a valuable contribution to a silvicultural 
controversy which probably dates back to 
the beginnings of forestry practice in Ger- 
many, but which has come to the fore 
very strongly since the last half of the 
nineteenth century. Hennecke’s conclu- 
sions should be of special interest to 
American foresters engaged in extensive 
planting operations because, aside from 
the major topic of discussion, they give 
an insight into such questions as the effect 
of repeated pure stands of pine upon site 
quality and the difference in the yield of 
stands originating on former agricultural 
soil and old forest soil. 


Pure pine stands in the vicinity of 
Eberswalde, Germany, were selected as 
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the basis for the investigation. The soils 
are of a distinctly sandy nature without 
any loam subsoil. The water table exists 
at a considerable depth below the surface 
of the soil. In only a few cases was it 
possible to establish the actual distance 
as being between 4-5 m. 

For the region in question, pine has 
always been the dominant type of forest 
vegetation. The development of these 
forests is well-known; their history can 
be summarized briefly as follows: Prior to 
the second half of the eighteenth century 
the pine was handled on a “crude” selec- 
tion (Plenterwald) system. The stands, 
as a rule, were very irregular as to de- 
gree of crown closure, purity, and age 
distribution. Clear-cutting in strips and 
blocks, begun around 1767, was at first 
restricted to favoring young growth al- 
ready established, but was soon followed 
by extensive clear-cutting operations made 
during seed years. The seed tree method, 
with 15 seed trees per ha., was used 
around 1770; the number of trees per ha. 
was later increased to 24-48. In some 
cases, a combination of the old “plenter” 
system and the new method of cutting 
took place, with the result that individual 
large and small groups of advanced 
growth were retained and formed a ma- 
ture overwood among the younger stands. 
However, in general, the period from 
1740-1790 onward saw a gradual trans- 
formation of rather irregular pine stands 
to pine forests essentially pure in com- 
position and uniform in age, thriftiness, 
and crown closure. 

Along with the development of these 
modifications of the clear-cutting system 
with natural reproduction, clear-cutting 
with artificial regeneration was also prac- 
ticed. Thus, between 1767-1790 cone sow- 
ing after clear-cutting was used. Planting 
with wild stock was done as early as 
1790. Owing to unsuccessful attempts to 
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secure satisfactory natural pine reproduc- 
tion after clear-cutting, artificial regenera- 
tion was largely resorted to from around 
1830-1840. In fact, in several of the for- 
est districts around Eberswalde, no seed 
cuttings have been made since 1862; 
clear-cutting followed by artificial regen- 
eration—with planting favored over sow- 
ing—has been employed exclusively. 

For determining whether a_retrogres- 
sion in site quality, hence yield capacity, 
has resulted from the extensive use of the 
clear-cutting system, sample plots were 
laid out in stands comparable as to aver- 
age size of trees originating from artificial 
regeneration after clear-cutting and from 
natural reproduction of adjacent pure 
mature pines. The age of the stands 
ranged from 30 to 112 years; pole stands 
below 30 years were not used because of 
the uncertainty of differentiating accu- 
rately site classes for the younger ages. 
The size of the plots varied from 0.125 
to 0.25 ha. in the young pole stands; 
they were 0.5 ha. in size in the case of 
older, fairly dense pole stands, and 1 ha. 
in the less dense mature timber. Site 
index was obtained by applying the height 
growth data of the sample trees to 
Schwappach’s! yield tables.” 

In stands originating on old forest soil 
a total of 32 paired plots was established. 
In general, there was no site degeneration 
resulting from the clear-cutting and plant- 
ing practice. On the contrary, on sites 
ranging from 1.0 to 3.5, there seemed to 
be a distinct tendency in the opposite 
direction, because in a number of cases 
(11) the height site index of the artifi- 
cially established pole stands was from 
0.5 to 1.2—in one case as much as 2.0— 
degrees of site class better than that of 
the natural stands. In only 4 out of the 
32 cases was the reverse true. Hennecke 
believes that the lower height growth 
capacity of the natural stands is due, at 


 Schwappach, A. Wachstum und Ertrag normaler Kieferbestinde. 1889. 


Die Kiefer. 1908. 
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least in part, to: (a) top and side sup- 
pression of the young trees by their 
progenitors, or (b) insufficient competi- 
tion for height growth of very open 
grown natural reproduction. 

Four comparisons were made between 
afforestation stands, i.e., stands planted 
on soils originally used for agricultural 
purposes, and natural stands on old for- 
est soil. In these, the artificial stands 
were the first generation of trees to be 
established on former agricultural soil. 
At ages between 50 to 80 years the affor- 
estation stands were one site class poorer 
than the natural stands, leading to the 
conclusion that the old agricultural soil 
is less productive than forest soil. 

Finally, five paired plots were used to 
compare the yield capacity of the first 
and second generation of artificially es- 
tablished stands on former agricultural 
soil with later generations of pine on the 
same class of soil. In general, the latter 
stands were about one-half a degree of 
site class better than the former, indi- 
cating that the forest cover must have 
increased the quality of the former agri- 
cultural soil. 

When Hennecke’s conclusions are con- 
trasted to the retrogression in site which 
has taken place in Saxony as the result 
of clear-cutting and planting of Norway 
spruce (Picea excelsa Link.), an excellent 
illustration is presented of the flexibility 
with which a naturalized species can be 
handled as compared to an exotic one. 
Whereas the repeated clear-cutting and 
artificial regeneration of Scotch pine has 
had no deleterious effect around Ebers- 
walde, where it is indigenous, the same 
treatment of Norway spruce in Saxony 
where this species is well out of its natu- 
ral habitat has resulted in a stagnation 
of growth and decided degeneration in 
soils. 

Pau. W. STICKEL, 
Northeastern Forest Experiment Station. 


1A noted Russian climatologist. 
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Hydro-Meteorological Stations in 
Mountains. By I. C. Tihomiroff. 
Meteorologichesky Vestnik No. 2. Len- 
ingrad, U. S. S. R., 1932 (Russian). 


While climate of the great Russian 
plains has been studied carefully for 
years, it has not been so for the moun- 
tain regions of the U. S. S. R. Even in 
the case of the Caucasian Mountains that 
are the most accessible and best known 
of the Russian mountain chains, climato- 
logical records are both incomplete and 
unsatisfactory. As a rule, observations in 
mountain stations have been of an acci- 
dental character and chiefly of geophysi- 
cal nature. It is true that material al- 
ready accumulated is very valuable never- 
theless, at the present time it is rather 
difficult, by using it, to draw a complete 
picture of the climate of the mountains 
of Russia. Moreover, methods employed 
so far in mountain stations were the same 
as those used at stations located on the 
plains. The peculiarities of the climate of 
high elevations seemed to be completely . 
disregarded. Hydro-meteorological stations 
in mountains should be organized in ac- 
cordance with the following general con- 
siderations: 

The most varying climatic factor in 
mountains is precipitation, thus interpola- 
tion of rainfall data is exceedingly difficult. 

A well-known statement by Woeikofft 
‘that “rivers are a product of climate” has 
not been fully appreciated by Russian 
meteorologists. No attempt has been made 
to study precipitation regimen by mea- 
surements of streamflow. An_ extensive 
chain of precipitation recording stations, 
a careful recording of snowfall and esti- 
mation of precipitation by hydro-metric 
methods is highly desirable. 

As regards some specific problems to 
be solved by hydro-meteorological _sta- 
tions, a quantitative study of the process 
of atmospheric moisture condensation on 
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surfaces of glaciers and mountain slopes 
seems to be of a prime importance. Con- 
densation of this kind plays an important 
part in feeding mountain streams. 

Of comparable importance is a study of 
the amount of water yielded by glaciers 
under various meteorological conditions, 
their thermal equilibrium and rate of 
evaporation from their surface as well. 

In the further discussion of the subject, 
the author insists on a broad geographical 
method of investigations dealing with cli- 
matic conditions of mountain countries 
taking into consideration all interrelating 
factors, water, soil, vegetation and geo- 
physical phenomena. 

In conclusion, the industrial applica- 
tion of such studies is emphasized and 
some suggestions of local interest are 
given. 

N. T. Mrirov, 
Berkeley, Calif. 
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The Tree Lover. Edited by Rev. Canon 
Lonsdale Rage. The De La More 
Press, London, W.1. Pp. 16. 1932. 
Annual Subscription 5 shillings. 


The first number of this new magazine 
appeared in October 1932 and consisted 
of 16 pages and 3 page-size half-tones. 
It measures 644 x 10 inches and is to 
appear quarterly. It is a “pioneer attempt 
to give the trees their place and weight in 
current literature,” and its purpose is to 
“nurse up among all sorts of intelligent 
people a+ sympathetic interest in those 
tree-problems which are so intricately re- 
lated to the problems of man’s happiness 
and well-being upon earth.” It makes 
no claim to compete with the technical 
forestry journals, endeavoring rather to 
spread interest in forestry beyond the 
circle where the technical journals are 
read. 

Contents for October include brief ar- 
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ticles on Historic Trees, describing the 
church oak of Hawkhurst; Some Trees of 
Our Neighborhood; Dante a Tree Lover; 
A Note from Wales, to the effect that 
Wales has the largest oaks in Britain and 
its tallest tree, a Douglas fir, 168 feet 
high; Tree Heritage, historical; and Our 
Foster Parents, showing us that trees fur- 
nish certain essentials of life. The number 
closes with a department of reviews and a 
page for junior readers. 

It is a friendly, well written, and nicely 
printed journal that is worthy of support. 

EMANUEL FRITz, 
University of California. 
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Vom Holz als Baustoff. (Wood as a 
Building Material.) By B. Bavier, 
et al. Supplement to the Journal of 
the Swiss Forestry Society. No. 10, 
pp. 62, illus. 49. Biichler & Co., 
Bern. 1932. 5 francs. 


This publication was sponsored by 
“Lignum,” an organization of people in- 
terested in the consumption of wood. The 
presentation contains four articles written 
by experts in their respective fields. 


The first article, written by forest in- 
spector B. Bavier, and entitled “The Réle 
of Forest and Wood in Our National 
Economy” is of a statistical nature. Spe- 
cial weight is given to the payrolls created 
by forestry, lumbering and all wood-using 
industries according to the 1930 census. 

The second article, written by Prof. 
H. Jenny-Diirst, is entitled “The Prop- 
erties of Wood as a Building Material 
and the Problems which Confront the 
Lignum Society in this Respect.” The 
author points out the disadvantages of 
wood when compared with uniform build- 
ing materials such as steel, brick or con- 
crete. He suggests how “Lignum” may 
combat justified and unjustified preju- 
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dices by better silviculture, logging, sea- 
soning and storing, and by aiding research 
to gain a better knowledge of the strength 
of wood and of suitable methods of pre- 
serving it. 

The third article entitled “Degeneration 
and Revival of Wood Architecture,” is 
written by architect H. Platz. This well 
illustrated article gives a brief account of 
how the art of building attractive wooden 
houses got lost during the 18th and 19th 
centuries in central Europe. The author 
gives examples of attractive designs for 
modern wooden residences. Especially in- 
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teresting is the new “block bau” method. 

The fourth article written by engineer 
H. J. Kaegi deals with wood for engi- 
neering construction. Interesting is a pic- 
ture of a 330-foot radio tower constructed 
of wood. 

The publication gives in 62 pages and 
49 illustrations a very compact and neat 
presentation of the facts which “Lignum” 
endeavors to hold before the public mind 
in our present age where other special 
interests are trying to discredit wood. 

RupoLpH STAHELIN, 

California Forest Experiment Station. 
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Doincs OF THE EXECUTIVE SECRETARY 


Since January, the Executive Secretary 
has had little opportunity to report to 
the membership his own particular activ- 
ities in behalf of the Society and of the 
profession. The limited space in the 
Society Affairs section of the JOURNAL 
has been needed for more important mat- 
ters such as the proceedings of the busi- 
ness session at the San Francisco annual 
meeting and reports of the annual meet- 
ing of several of the sections. 

As was announced in the February 
JouRNAL the resignation of our Editor-in- 
Chief, Emanuel Fritz has devolved upon 
the Executive Secretary the duties of act- 
ting Editor pro tem., pending the ap- 
pointment by the President and Council 
of the successor to Fritz. Such duties, 
thanks to the large amount of material 
which Fritz had prepared ahead prior to 
his resignation, have been comparatively 
light. So far only a small amount of 
new material had to be edited and pre- 
pared for publication in the May Jour- 
NAL. The codperation of the associate 
editors has been of inestimable value. 
The editorial responsibilities have, how- 
ever, prevented extended absences from 
the office and the projected trip to the 
west to visit with the Society’s sections 
in that part of the country had to be giv- 
en up. Time was found, however, to par- 
ticipate, the first of February, in the an- 
nual meeting of the New England Section 
of whose members practically none were 
able to go to San Francisco, and to sub- 
mit an oral report of the Society’s annual 
meeting and the state of affairs of the 
Society in general. 

The last week of March and the first 
week of April was spent in Minnesota 
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and Wisconsin. The primary purpose 
was to sit in on the hearing on March 
31st, in St. Paul held by the Minnesota 
Conservation Commission to give Con- 
servation Commissioner William T. Cox 
an opportunity to answer the Commis- 
sion’s own charges against him on the 
basis of which he had recently been sus- 
pended. 

The policy of the Society regarding 
members threatened by adverse political 
influences has been under active discus- 
sion for the past several months. The 
minutes of the Council meeting of No- 
vember 26th, 1932, on this subject read 
as follows: 


“The Executive Secretary read the cor- 
respondence with Governor Pollard in 
the case of Chapin Jones, State Forester 
of Virginia in which the Governor gave 
assurance of fair hearing. The Council 
approved the action taken and agreed that 
the Society had done all that was possible 
under the circumstances. 

“President Granger reported that no 
action had been taken in the case of 
William T. Cox in Minnesota because of 
divided opinion in the local section. It 
was agreed that in this case caution was 
necessary. 

“It was the sense of the Council that 
as a general policy it is the function of 
the local section to take action if jus- 
tified; that the parent Society should 
participate only rarely and then only 
after having thoroughly acquainted itself 
with the facts in the case.” 


Conservation Commissioner William T. 
Cox was known for some months to be 
having trouble with his Commission. Re- 
ports as to the rights and wrongs of the 
situation were conflicting. Finally the 
President and the Council concluded to 
authorize the Executive Secretary to pro- 
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ceed to St. Paul in order to familiarize 
himself, on behalf of the Society, with 
the actual facts and determine whether or 
mot Cox was being given fair and just 
treatment. The Executive Secretary ar- 
rived in St. Paul four days ahead of the 
date set for the hearing and spent the 
intervening time discussing the case with 
members of the Society and other inter- 
ested persons that he could contact with. 
When the hearing was called to order on 
the morning of March 3lst, the Chair- 
man asked if any of the thirty or more 
interested citizens present had anything 
they wished to say. The Executive Sec- 
retary of the Society submitted the fol- 
lowing statement: 


“To the Minnesota State Conservation 
Commission: My name is Franklin Reed. 
I am the Executive Secretary of the So- 
ciety of American Foresters, and am 
speaking for it. On hearing of the action 
taken by the Commission suspending Mr. 
Cox, I wrote Governor Olson asking per- 
mission to attend this hearing. Mr. Fo- 
ley, Secretary of this Commission replied 
to that letter, very kindly granting such 
permission. 

“The particular business and objects of 
the Society, according to its Articles of 
Incorporation, are to encourage a broad 
and constructive practice of forestry;~ to 
stimulate research and achievement in the 
science of forestry; and to advance the 
profession of forestry through codperative 
thought and a spirit of solidarity among 
foresters. 

“Our Society, furthermore, is deeply 
interested in the progress and advance- 
ment of the conservation movement in 
general; in the wise protection and use 
of all natural resources such as come 
within the scope of the Minnesota State 
Conservation Department. 

“When you gentlemen shortly over a 
year ago selected William T. Cox as 
State Commissioner of Conservation, the 
Society of American Foresters was deeply 
gratified. Mr. Cox has long been a mem- 
ber of the Society, of high professional 
standing, and held in high regard by his 
fellow professional foresters. His long 
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record of service in forestry and in con- 
servation in general has been such as to 
convince anyone who knows it, that you 
gentlemen of the State Conservation Com- 
mission made an excellently wise choice 
in selecting him. You of course had al- 
ready familiarized yourselves with his 
record. Obviously the Society of Ameri- 
can Foresters was greatly disturbed when 
the news came to it that within a short 
time after his appointment steps were be- 
ing taken by members of the Commission 
to remove Mr. Cox from office on the 
ground of executive inefficiency. How 
the Commission could have made the mis- 
take of selecting for the office a man who 
in so short a time would prove himseli 
incompetent is hard to understand. It is 
particularly difficult to understand in the 
light of Mr. Cox’s past record, and of the 
high regard in which he is held by con- 
servation leaders throughout the country. 
By its own action, or proposed action, 
the Commission would seem to have put 
itself in a position before the public diff- 
cult to explain. 

“The Society of American Foresters 
plainly is more interested in the conserva- 
tion movement itself than it is in the per- 
sonal welfare of individual participants. 
If the Commission has selected to replace 
Mr. Cox a man who can more efliciently 
perform the functions and assume the 
responsibilities of the office, then Mr. 
Cox should naturally, for the good of the 
cause, be willing to step aside. But the 
Commission can, in the eyes of the pub- 
lic, justify its action against Mr. Cox 
only by such immediate follow-up ac- 
tion. If it has not already picked a bet- 
ter man than Mr. Cox to take his place, 
the Commission has, looking at the situa- 
tion from the standpoint of an unprej- 
udiced outsider, put itself seriously on 
the defensive with its public. It is diffi. 
cult to believe that the Commission, with 
its summary treatment of Mr. Cox as a 
precedent, will be able to find a properly 
qualified man, adequately trained and ex- 
perienced in conservation, who will be 
willing to accept appointment in Mr. 
Cox’s place. No such man would be 
willing to make the personal sacrifice 
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necessary, no matter how solemn the as- 
surances of the Commission, with the pos- 
sibility and risk of his own Commission 
suddenly and unexpectedly turning against 
him and taking steps to oust him before 
even he had a chance to really get settled 
in the job. 

“The State of Minnesota in this matter 
is on trial before the public of the whole 
United States. Its conservation law gives 
it a framework on which to build a policy 
and a program of conservation of its 
natural resources that should be a_ pat- 
tern for other states of the Union, and 
even for the national government itself. 

“The proposed action under discussion 
at this hearing to remove the present Com- 
missioner of Conservation on the basis of 
charges which, to an unprejudiced out- 
sider like myself, appear frivolous and 
inconsequential and also have all the 
ear-marks of having been trumped up 
merely to conceal some undisclosed mo- 
tive, is being followed closely by con- 
servation leaders and representatives of 
national conservation organizations 
throughout the country. 

“IT am here not to present a plea in 
Mr. Cox’s personal defense, but rather 
to plead with the Minnesota Conservation 
Commission that in acting on this case it 
be guided by full and high-minded con- 
sideration for the needs of conservation, 
regard for the reputation of the State of 
Minnesota which is at stake, and for that 
of the Conservation Commission itself.” 

The Secretary of the Conservation Com- 
mission, Mr. John Foley, thereupon pro- 
posed that the hearing be continued until 
April 21st, when the full Commission 
could be present. He argued that, sincé 
only three members of the Commission 
were then present and two of them haa 
already supported the charges against 
Cox, in the interest of fairness and jus 
tice, the hearing should be continued untir 
the Governor could have an opportunity 
to appoint a new Commission Chairman 
in the place of Mr. McEwen, recently 
deceased, and the fifth member of the 
Commission, Mr. Williams could return 
from Florida. One Senior member of 
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the Society who attended the hearing, 
namely Mr. J. P. Wentling, Director of 
the Western Red Cedar Association with 
headquarters in Minneapolis, under date 
of April 4th, wrote the following letter 
to President Granger: 


“I want to express to you my personal 
thanks for making it possible for the 
Executive Secretary of the Society to be 
present at the hearing on March 31st, of 
the charges against Commissioner Cox by 
the Minnesota Conservation Commission. 
It marks a mile post in the Society’s 
progress. 

“Unfortunately only three members of 
the Commission were present. A succes- 
cor to the late Mr. McEwen has not been 
appointed and Mr. Williams, whose term 
expired on the day of the hearing, was in 
Florida. Because of this the hearing was 
continued to April 21st. 

“Reed was given an opportunity to 
present his prepared statement as the au- 
thorized spokesman of the Society. It 
was a dignified plea to the Commission 
that brought forth warm commendation 
and indorsement from those present, in- 
cluding one of the Commission members. 

“The four days -which Reed spent here, 
prior to the hearing, studying the situa- 
tion gave him a clearer view of the whole 
situation than was held by many of us. 
I know of only a few of his contacts. 
He spent some time with Mr. Reiff of the 
Commission and with members of the 
Conservation Department. He consulted 
with members and officers of Minnesota 
Section and with University of Minnesota 
faculty men and administrative officers 
(not foresters). He attended a meeting 
of the Section where he met Governor 
Olson, the members of the Conservation 
Commission, Acting Commissioner Wil- 
liard, Judson Wicks, vice president of the 
Izaak Walton League of America, and 
many others. At another meeting he sat 
in with representatives of the American 
Legion. (The Legion is active in Con- 
servation matters here.) 

“On the evening of March 31st, Reed 
was the guest of the Minnesota Section at 
an executive meeting. With but one dis- 
senting vote the Section indorsed his state- 
ment before the Conservation Commission. 
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“To my knowledge this is the first time 
in the Society’s thirty-three years of exist- 
ence that it has had the courage to step 
out and assert itself in behalf of con- 
servation and one of its honored members. 
This action should have unanimous ap- 
proval. 

“Conservation is not a foundling. It is 
the legitimate child of Forestry. Is it 
not eminently fitting, right and proper 
for the Society to intercede in its behalf? 

“Many members will not agree with me, 
just as some will not agree with the cour- 
ageous step you have taken. Your com- 
mendable move has at least partially 
aroused our organization to an oppor- 
tunity. 

“The Society has registered here as a 
new and respected voice of authority and 
guidance in forest conservation. You 
cannot do anything more vital to its con- 
tinued existence and influence than to see 
to it that it does not again lapse into a 
state of coma or take another Rip Van 
Winkle sleep.” 

A few days later in Milwaukee, the 
Executive Secretary reported what he had 
done at the Cox hearing to an informal 
group of five members of the Wisconsin 
Section including Chairman Crosby A. 
Hoar and Secretary William L. Barker, 
Jr. After a thorough discussion of the 
whole case, these five Wisconsin members 
unanimously agreed that the action taken 
was right and proper. 

This is, in effect, a test case, to prove 
out exactly what the Society could or 
should do to help in such situations. 
Comments from individual members 
should help to crystallize the Society’s 
policy in such matters. 

It should be added that the Minnesota 
Section had already under date of Feb- 
ruary 20th, submitted the following state- 
ment to the Governor of Minnesota: 

“The Governor of Minnesota is to be 
congratulated on his stand that State Con- 
servation activities must be ‘unhampered 
by personalities or politics of any kind,’ 
a principle which the Minnesota Section 
of the Society of American Foresters 
heartily endorses. 
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“The State of Minnesota now owns over 
two million acres of land in the northern 
forested region. The control and ad- 
ministration of this land is placed square- 
ly in the hands of the Conservation De- 
partment. In addition, there are approxi- 
mately 614 million acres of tax delin- 
quent land, much of which will even- 
tually revert to public ownership. This 
makes a total of 814 million acres for 
which the Conservation Department may 
eventually be directly responsible. About 
one-fourth of this land is non-timbered 
swamp, valuable chiefly for game cover 
and stream control. The remainder, in- 
cluding undeveloped mineral lands, is 
valuable for game cover, control of 
streamflow, and for forest production. 
The forest capital has been largely re- 
moved from this land and it now supports 
only young growth. To restore the for- 
est capital and bring into forest produc- 
tion vast areas now covered with brush 
or inferior species requires the highest 
skill in the forestry art, as well as the 
expenditure of considerable state funds. 
The Conservation Department is further 
responsible for fire protection and con- 
trol on about 20 million acres. It is ob- 
vious, therefore, that conservation activ- 
ities comprise one of the most important 
state functions. 

“Because of the vast resources at stake, 
the state has a solemn duty to make sure 
that their control rests in the most com- 
petent hands available. The Conservation 
Commission should be composed of citi- 
zens who, by past performance, have dem- 
onstrated a high sense of public respon- 
sibility. They must be qualified to decide 
the major policies of a constructive con- 
servation program. The Conservation 
Commissioner must be a trained man with 
a broad interest in all phases of conserva- 
tion affecting Minnesota. He must be 
particularly qualified to direct the forest 
and game management activities, and his 
devotion to the public service must be 
incorruptible. Once the projects and 
policies of the commission have been de- 
cided, the commissioner must be given 
complete authority and responsibility for 
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the administration of the department un- 
hampered by petty interference. 

“These specifications should serve as a 
standard to determine the fitness of men 
to lead the conservation activities of Min- 
nesota. We urge that these principles be 
kept in mind. 

“The Society stands ready and willing 
to codperate with Your Excellency in any 
way that it can.” 

FRANKLIN REED, 
Executive Secretary. 
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FinaL NOTICE OF THE ComMiING ELECTION 


Please refer to the notices under this 
heading in the March and April Jour- 
NALS. The President, C. M. Granger, the 
Vice-President, J. D. Guthrie, the Secre- 
tary-Treasurer, P. G. Redington, and four 
members of the Council, viz., R. S. Hos- 
mer, C. D. Howe, S. B. Show, and C. R. 
Tillotson, go out of office on December 
31, 1933. The outgoing President re- 
mains as a member of the Council for 
another two years, or until December 31, 
1935. The other six vacancies must be 
filled by new elections. 


The nominating committee appointed 
by President Granger, is as follows: Chair- 
man, H. P. Brown, The N. Y. S. College 
of Forestry, Syracuse, N. Y.; Swift Berry, 
Manager, Michigan-California Lbr. Co., 
Camino, California; Willis Baker, Direc- 
tor, Central States Forest Experiment Sta- 


tion, Columbus, Ohio. 


Article VIII of the Constitution, which 
prescribes the rules and procedure for 
nomination and election of officers and 
Council is to be found on pages 365 
and 366 of the March JourNat. 

The nominating committee has selected 
December 15, 1933, as the day of elec- 
tion. Nominations by petition (see Sec- 
tion 2, of Article VIII) should be sent to 
Chairman Brown direct, and at the earli- 
est practicable date, in order that the 
nominating committee may have ample 
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time to prepare the full slate for publica- 
tion in the October JourNAL. Please re- 
member “that no person shall be listed as 
a candidate at any time until the com- 
mittee has received his written acquies- 
cence.” It would save the nominating com- 
mittee time and letter writing if each nom- 
ination by petition is accompanied by the 
nominee’s written acquiescence. 


Please keep in mind that the Constitu- 
tional provision for nomination by peti- 
tion is not a right to prevent the nomin- 
ating committee from doing wrong; it is 
rather a duty to help the nominating com- 
mittee prepare the best possible list of 
candidates. Any group of ten Society 
members, therefore, who are agreed on 
some individual Fellow or Senior member 
as qualified to serve on the Council should 
join in signing a petition to that effect, 
and send it in forthwith to the Chairman 
of the nominating committee. 

The more there are of such petitions 
the easier will be the task of the com- 
mittee to make up a slate that it can be 
sure will be acceptable to the voting mem- 
bership. The list of candidates must 
number at least twelve (twice the number 
of vacancies to be filled). More is bet- 
ter, and there is no limit on the number 
of nominations by petition. All must be 
included in the list of candidates. Please 
remember also that nominations for Presi- 
dent and Vice-President are not made 
separately. All nominations are for elec- 
tion to the Council. The ballots are 
counted by the “Hare System” (see Sec- 
tion 3 of Article VIII). Of those 6 can- 
didates elected to the Council, the ballots 
are again sorted out, and the 2 which 
receive the strongest support become 
President and Vice-President respectively. 

Detailed instructions how to vote will 
be given in the October JourNAL, when 
the list of nominees is published, and 
again on the ballot when it is distributed 
to the electorate. The proportional rep- 
resentation system of election, as used by 


the Society, is designed to provide for the 
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fullest possible democracy in the election 
of the Society’s officers and in the ad- 
ministration of its affairs. That objective 
will be attained in proportion to the ac- 
tive participation of the membership. In 
the last election, two years ago, there 
were only four nominations by petition, 
and less than 50 per cent of the electorate 
voted. Let us strive this year for a list 
of candidates made up entirely from nom- 
inations by petition (as the system con- 
templates) and for a 100 per cent vote. 
FRANKLIN REED, 
Executive Secretary 
For the Nominating Committee. 


BEE 
THE 1933 ANNUAL MEETING 


The selection of Milwaukee as the place 
for the Society’s 33rd annual meeting was 


announced in the April JournaLt. The 
program committee is: E. W. Tinker, 
Wisconsin Section, Chairman; Henry 


Schmitz, Minnesota Section; Edmund Sec- 
rest, Ohio Valley Section; President C. M. 
Granger, Ex-Officio. 

The next point to settle is the date. 
Officers or members of other sections, if 
they have any helpful suggestions to offer, 
are urged to communicate direct with 
Crosby Hoar, U. S. Forest Service, Mil- 
waukee, Wisconsin, Chairman of the Wis- 
consin Section. He will see to it that they 
get to the program committee whose respon- 
sibility it is to make the decision. 

In reaching the decision the following 
factors require consideration: 1. The con- 
venience of the members planning to at- 
tend, 2. convenience in the conduct of 
Society Affairs, 3. coordination with the 
dates of other meetings. 

1. For those of our members in the 
educational field the Christmas holidays 
no doubt still continue to be the best time 
for them to get away. On the other hand 
for our members in the private business 
field this as a rule is the most inconveni- 
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ent time, because it comes at the tail end 
of their fiscal year when they are busy 
with closing their books and completing 
their annual reports. Probably some date 
shortly after the New Year would suit 
them better. 


Vice-President Guthrie in voting for 


‘Milwaukee recommended that the meet- 


ing be held in October, while the weather 
would still be propitious for field trips, 
for the benefit of members from other 
parts of the country who would want a 
chance to acquaint themselves with Lake 
States field conditions. 

2. For the orderly conduct of the So- 
ciety’s own business, it would be best that 
the meeting begin the last day or two of 
1933 and lap over a day or so into 1934, 
in order that there may be a joint session 
of the outgoing and incoming officers and 
Council members. As has already been 
announced our present President, Vice- 
President, and four members of the Coun- 
cil go out of office at the end of December 
31, 1933; and election will be held on 
December 15th, to fill their vacancies. As 
on past similar occasions a valedictory 
address by the retiring president and an 
inaugural speech by his successor could 
well be made a feature of the occasion. 
Furthermore, it is customary for the Sec- 
retary-Treasurer, the Editor-in-Chief, and 
the Executive Secretary, each to submit an 
annual report within his respective field, 
for consideration and action. Since the 
Society’s fiscal year ends on November 
30th, such reports can best be prepared 
and submitted after, rather than before 
the middle of December. 

3. In New Hampshire on September 
5th to 7th there will be a joint meeting 
of the American Forestry Association, the 
New Hampshire Society for the Protection 
of Forests, the Massachusetts Forestry As- 
sociation, the Connecticut Forestry Asso- 
ciation, the Rhode Island Forestry Asso- 
ciation, the New York State Forestry As- 
sociation, the Empire State Forest Prod- 
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ucts Association, and, by no means least, 
the New England and New York Sections 
of our own Society. This meeting un- 
doubtedly will be largely attended by our 
own local members and many others of 
our members from adjoining territory 
who will also want to participate later on 
in the Society’s own annual meeting. 
They might be prevented from doing so 
if it comes only a month or so later than 
the New Hampshire meeting. 

On the other hand the Central States 
Forestry Congress, it is understood, will 
hold its annual meeting at Chicago or 
some other place in Illinois, in October 
or November. Many of our Ohio Valley 
Section members will want to attend, and 
could do so much more conveniently if 
our own meeting should immediately 
precede or follow it. 

The Ohio Valley Section itself, if it 
follows past custom will probably hold 
its meeting in southern Michigan some- 
time in October. How the parent Society’s 
meeting might be codrdinated with it is a 
question. 


Further argument in favor of an Octo- 
ber date is that members coming from a 
distance might want to take in the Chi- 
cago World’s Fair, if it continues open 
that long. 


The above brief comments indicate the 
Program Committee has rather a difficult 
problem to solve in selecting a date for 
the annual meeting that will be most con- 
venient to the greatest number and insure 
the largest possible attendance from all 
parts of the country. Obviously construc- 
tive suggestions from other sections of 
the Society will be helpful. 


The Program Committee has not yet 
been in existence long enough to do any- 
thing in the way of a program. It un- 
doubtedly will have something to an- 
nounce along this line in the October 
JOURNAL. 

FRANKLIN W. REED, 
Executive Secretary. 
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New ENGLAND COMMITTEE ON 
EMPLOYMENT 


At the meeting of the Section at Man- 
chester, N. H., on February 6th and 7th, 
the Committee on Employment reported 
with the following recommendation which 
was approved: 


“That the Section create, sponsor, and 
finance a small group of its own unem- 
ployed members to carry on an investiga- 
tion for creating and extending the pos- 
sibilities for employment within the New 
England region.” 

It was recommended that at Durham, 
N. H., one, two or three men be located; 
they to be paid about $10.00 per week, 
or enough to carry on with; their duties to 
be the assembly of data having to do with 
the opportunities for the application of 
forest management within the region, the 
gathering of information on all existing 
opportunities for employment for which 
members are fitted, and the study of new 
lines along which there is a good chance 
for creating jobs. 

A rough outline of some of the activi- 
ties this group will pursue follows: (1) 
Correspondence with all industrial organ- 
izations which might conceivably be in a 
position now or in the future to employ 
foresters; (2) A compilation of all land 
holdings in the various states which are of 
a size upon which forest management 
could be considered; (3) A study of the 
opportunities for making and financing 
town surveys; (4) A close study of the 
progress of public forest management as 
it is proposed both as a temporary and 
permanent measure for employment; (5) 
An investigation as to the practicability 
and method of organizing codperative 
forest land management in regions where 
the needs for fuel of unemployed citizens 
can be filled by silvicultural operations 
on the lands of those who are willing to 
cooperate, both for the sake of giving 
relief and improving growing stock con- 
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ditions; (6) A study of types of work 
which an independent forester may ex- 
ecute, and the ways and means of locating 
such work. 
Lawrance W. RaTHBUN, 
Chairman, Committee on Employment. 
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ANNUAL MEETING, APPALACHIAN SECTION 


The twelfth annual meeting of the Ap- 
palachian Section of the Society of Ameri- 
can Foresters was held in Columbia, South 
Carolina, February 24-25, 1933. Forty 
members and guests were present. Sev- 
eral interesting papers were presented 
which will appear in a later issue of the 
JOURNAL. 

At the business session Dr. Korstian, 
member of the Council, presented a sum- 
mary of Society affairs. The editor- 
executive secretary problem was discussed 
and the Section endorsed the idea of com- 
bining the positions of Executive Secre- 
tary and Editor-in-Chief of the JouRNAL 
“for the present and until the Society is 
financially able to employ a full time 
Editor.” A motion to endorse the Alle- 
gheny Section’s proposal of representation 
on the Council by sections was voted 
down. 

The following resolutions were adopted: 

Endorsement of President Roosevelt’s 
Tennessee River project; appointment of 
a working committee of five members, 
representing foresters in federal, state, 
private and educational employment to 
cooperate in the arousing of interest and 
in the study of land classification and 
land use problems, to the end that for- 
estry should occupy a prominent place in 
any well-balanced agricultural and indus- 
tial program. 

The meeting concluded with a visit to 
the Walter C. White estate near Sumter, 
South Carolina. Plantations, quail man- 
agement, and fire protection methods and 
several ‘points of historic interest featured 
the trip. 


ry 
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RESOLUTIONS 
NorRTHERN Rocky Mountain SECTION 


At a recent meeting of the Northern 
Rocky Mountain Section, the following 
resolutions were adopted: 


The use of wood in federal and state 
building programs for purposes where 
wood is the preferable material and that 
it be given equal opportunity to compete 
for purposes where wood and other ma- 
terials are equally suitable. 


Continuation of active codperation be- 
tween the Office of the Supervising Archi- 
tect in the Treasury Department, the vari- 
ous state architectural authorities and the 
Forest Service in determining to what 
uses wood should be put and providing 
for such uses in specifications. 


The Forest Products Laboratory of the 
U. S. Forest Service be officially recog- 
nized as consultant to the Supervising 
Architect of the Treasury Department and 
to state authorities in matters affecting 
the use of wood in federal and state con- 
struction. 


That the Society of American For- 
esters actively lend its support to the 
solution of the white pine blister rust 
problem in the Inland Empire region, as 
the most urgent and immediate forestry 
problem in the region. 


PERSONALS 


On page 226 of the February, 1933, 
issue appeared the remarks of Raphael 
Zon concerning refusal to publish an ad- 
dress by Gifford Pinchot. Inasmuch as 
Mr. Fritz’s reply was not printed in its 
entirety, and since the criticism was not 
justified by the facts, a correction is due 
Mr. Fritz. The address in question ap- 
peared in full in the February, 1932, 
issue, page 214. The footnote mentioned 
by Mr. Zon referred to other material. 


624 JOURNAL OF FORESTRY 


In the recent reorganization at the Uni- 
versity of Washington and the resigna- 
tion of President Lyle Spencer, Hugo 
Winkenwerder, Dean of the School of 
Forestry, was selected as acting president 
of the University, until a president was 
elected. Under the reorganization of in- 
stitutions of higher learning which took 
place in Oregon in 1932, President W. J. 
Kerr of Oregon State College, became 
chancellor of all higher education in the 
state, leaving Dean George W. Peavy of 
the State School of Forestry as ranking 
dean and administrative head of Oregon 
State College. Winkenwerder is a mem- 
ber of the Council and Peavy is a mem- 
ber of the editorial board of the JoURNAL. 


Ralph C. Hawley, professor of forestry 
in the Yale School of Forestry, has been 
appointed Morris K. Jessup professor of 
silviculture to fill the vacancy left by the 
death of Professor. J. W. Toumey. 


Harold J. Lutz has been appointed as- 
sistant professor of forestry in the Yale 
School of Forestry, effective July 1, 1933. 


At present he is assistant professor of sil- 
viculture in the department of forestry of 
the Pennsylvania State College. Since the 
fall of 1931 he has been on leave of ab- 
sence to complete his work for the Ph.D. 
degree at Yale under a fellowship grant 
from the Charles Lathrop Pack Founda- 


tion. 


Myron E. Krueger, associate professor 
of forestry at the University of California, 
is spending a year of sabbatic leave at 
Harvard University, where he is studying 
economics. 


A. E. Wieslander, of the California 
Forest Experiment Station, has received 
recognition of his discovery of a new spe- 
cies of manzanita, as well as of his work 
in establishing more definitely the range 
of that plant in California, through the 
naming of the species Arctostaphylos 
wieslanderi. The type specimen was col- 
lected in the Santa Lucia Mountains 
where Arctostaphylos wieslanderi covers 
extensive areas. 
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ELEcTIONS TO MEMBERSHIP 


The following men have been elected to the grade of membership indicated. 


ALLEGHENY SECTION 
Junior Membership 
Inskeep, Alonzo 


INTERMOUNTAIN SECTION 
Senior Membership 
Humphry, Joseph W. 


NORTH PACIFIC SECTION 
Senior Membership 


Dutton, Walt L. 
OHIO VALLEY SECTION 


APPALACHIAN SECTION 
Junior Membership 


Besley, Lowell 
Coile, Theodore S. 
Margolis, Reuben 


Senior Membership 
Myrne, John B. 
GULF STATES SECTION 


Junior Membership 
McKeithen, Togo B. 


NEW ENGLAND SECTION 
Junior Membership 


Bruner, Marlin H. 
Childs, Edwin Coffin 
Kimberly, John Taylor 
Rouillier, Napoleon E. 
Smith, Lloyd F. 
Tomlinson, Harry R. 


NEW YORK SECTION 
Junior Membership 
Hunter, George D. 


Junior Membership 
Melick, Max Anderson 
Van Camp, John Lloyd 
Senior Membership 
Wiesehuegel, Erwin George 


Associate Membership 
Cain, Stanley A. 


OZARK SECTION 
Senior Membership 


Burton, Sidney S. 
Martin, Wilson 
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ANNOUNCEMENT OF CANDIDATES FOR MEMBERSHIP 


_The following names of candidates for membership are referred to Junior Mem- 
bers, Senior Members and Fellows for comment or protest. The list includes all nomi- 
nations received since the publication of the list in the April JouRNAL, without question 
as to eligibility. The names have not been passed upon by the Council. Important 
information regarding the qualifications of any candidate, which will enable the Coun- 
cil to take final action with a knowledge of essential facts, should be submitted to 
the undersigned before June 15, 1933. Statements on different men should be sub- 
mitted on different sheets. Communications relating to candidates are considered by 


the Council as strictly confidential. 


FOR ELECTION TO GRADE OF JUNIOR MEMBERHIP 


Name and Education 


Bacon, Frederick W. 
Metor Galt. 731: 
Bump, Gardiner 
Cornell U., B. S. F., ’25, M. F., 
°26. 
Doheny, Ralph J. 
Wash. State College, ’31; U. of 
Califo 
Dresbach, David Wood 
San Jose State College, 2 yrs.; 
Wa of Calif: B. S./F., °32. 
Fortenberry, E. J. 
La. State U., (Forestry) ’31. 
Heidenreich, Vernon T. 
Colo. Agric. College, B. S. F., 31. 


Johnson, Otis John 
Wash. State College, ’22, ’24; 2 
quarters, U. of Wash. (Forestry). 
Kuhns, John Craig 
2 yr. forestry course, % yr. spec- 
ial, Penn State. 
Manchester, E. M. 
N. Y. State Ranger Sch., ’21. 
McKean, Alexander Silkirk 
La. State, B. S. F., °30. 


Mitchell, John 
Purdue U., B. S. F., ’31; U. of 
Calif., ’33. 
Morgan, Roy B. 
asstate U.. Bais. F., 731. 
Newman, Leonard E. 
Biltmore Forest, 713. 


Nutter, Owen O. 
3 yrs., Pleasant Hill Preparatory 
School for Teachers. 

Plair, Theodore B. 
Miss. Agri. & Mech. College, B. 
S., General Science, ’29; U. of 
Calif., M. S. F., ’31. 

Runkel, Sylvan T. 
Towa State College, B. S. F., ’30. 

Thielking, Karl F. 
Towa State College, B. S. F., ’31; 
U. of Calif., 1 yr. post graduate, 
Bayo: 


Title and Address 


Assistant Field Aide, U. S. Bureau 
of Entomology, Berkeley, Calif. 
Superintendent, Bureau of Game, 
; State Conservation Dept., 
Elsmere, N. Y. 
Technical Assistant, Calif. 
Exp. Sta., Berkeley, Calif. 


Student, U. of 
Calif. 


Forest 


Graduate 
Berkeley, 


Calif., 


Graduate Student, U. of 
Berkeley, Calif. 

Assistant to Forest Supervisor, Yak- 
ima Indian Reservation, Toppenish, 
Wash. 

District Ranger, Mount Hood N. 
F., Portland, Oregon. 


Calif., 


Forest Supervisor, U. S. Forest Ser- 
vice, Seattle, Wash. 


Forest Ranger, Appalachian Forest 
Exp. Sta., Asheville, N. C 
Office work, Final Estimate Dept., 


La. Highway Commission, Baton 
Rouge, La. 
Graduate Student, U. of Calif., 


Berkeley, Calif. 
Unemployed, Blanks, La. 


State Leader, White Pine Blister 
Rust Control, Bureau of Plant In- 
dustry, Concord, N. H. 

District Forester, Central West Vir- 
ginia Fire Protective Asso., White 
Sulphur Springs, W. Va. 

Graduate Student, U. of Calif., 
Berkeley, Calif. 


Extension Forester, Iowa State Col- 
lege, Ames, Iowa. 

Technical Assistant, Calif. Forest 
Exp. Sta., Berkeley, Calif. 


Proposed by 


California Section 


New York Section 
California Section 
California Section 


California Section 


North Pacific Section 
North Pacific Section 
North Pacific Section 


Appalachian Section 


Gulf States Section 
California Section 


Gulf States Section 


New England Section 
Allegheny Section 
California Section 


Minnesota Section 


California Section 


626 


JOURNAL OF FORESTRY 


FOR ELECTION TO GRADE OF SENIOR MEMBERSHIP 


Name and Education 


Trask, Henry O. 
U. of Maine, B. S. F., ’27; Yale, 
33; Candidate for M. oF 

Wohletz, Ernest 
Ueoth Califo eo. hm oU: 

Bowe, Earl E. 

1 yr., Albany Law School, 719, 
720; N. Y. State College of For 
estry, B. S. F., ’24. (Junior Mem- 
ber, 1928) 

Farnsworth, C. Eugene 
Iowa State College, B. S. F., ’26 
Yale U.,M. F.,’28 (Junior Mem- 
ber, 1930) 

Graham, Clifford L. 

2 yrs., short Ge course, U. of 
N. H., 2 yrs. S. course; 1 yr. 
Yale U. care Member, 1926) 

Heiberg, Svend Oluf 
Forstkandidat, Royal Agric. Col- 
lege, °24; Yale U., M. F., 727. 
(Junior Member, 1929) 

Luther, Thomas F. 

Phillips Exeter Academy, ’14; 
Cornell U., 714, 716. (Junior 
Member, 1929) 

MacKinney, Arland L. 

Cornell U., B. S., ’25; Yale U., 

. F., °27. (Junior Member, 
1926) 

Nelson, Ralph M. 

U. of Minn., B. S., 
224, 8Ph? Ds 230. 
ber, 1927) 

Rathbun, Lawrance W. 
Harvard U., A. B., 
Christi College, 1 ‘yr. 

a CHE (Junior 


Bie NE AS. 
(Junior Mem- 


°23; Corpus 
Yale Ws 
i Member, 
1929) 
Sims, Ivan H. 
U. of Mich., B. S. F., ’26, M. S. 
F., ’28. (Junior Member, 1927) 
Stevens, Richard D. 


UotiN= HABAS., 24; sYale Us 
Wi De, eile Skogshogskolan, 
Stockholm, 31. (Junior Mem- 
ber, 1927) — 


Swain, Lewis C. 
UsmoteNwe Hes Biss: Fs 
Member, 1927) 


(Junior 


Title and Address 


Graduate Student, Yale University, 


New Haven, Conn. 
Graduate Student, U. of Calif., 
Berkeley, Calif. 

Executive Secretary, Termite In- 
vestigations Committee, U. of Calif., 
Berkeley, Calif. 


Assistant Professor, N. Y. State 
Ranger School, Wanakena, N. Y. 


Forest Supervisor, Unaka N. F., 


Bristol, Tenn. 


Associate Professor of Silviculture, 
N. Y. State College of Forestry, 
Syracuse, N. Y. 
Forester, Luther Forest Preserve, 
Saratoga Springs, N. Y. 


Assistant Silviculturist, Appalachian 
Forest Exp. Sta., Asheville, N. C. 


Silviculturist, Appalachian Forest 
Exp. Sta., Asheville, N. C 


Consulting Forester, Dublin, N. H. 


Assistant Silviculturist, Appalachian 
Forest Exp. Sta., Asheville, N. C. 


Kershan Forest 


N. H. 


Forester, 
Marlboro, 


Agent, Div. of Blister Rust Control, 
of Agric., also, Dist. 
oe Forest Fire Service, Exeter, 


U. S. Dept. 


Estate, 


Proposed by 
New England Section 


California Section 


California Section 


New York Section 


Appalachian Section 


New York Section 


New York Section 


Appalachian Section 


Appalachian Section 


New England Section 


Appalachian Section 


New England Section 


New England Section 


FOR ELECTION TO GRADE OF ASSOCIATE MEMBERSHIP 


Gilman, H. S. 
Minn. U. (For Reinstatement) 


Superintendent, 
Co., San Dimas, Calif. 


San Dimas Water 


California Section 


C. E. KorstIan, 
Member of Council in Charge of Admissions. 
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_ | Pacific Pumpers 
‘ 4 UNEQUALLED FOR WEIGHT EFFICIENCY 
~*~ PORTABLE FIRE FIGHTING UNITS 


FOUR MODELS 
TWO AND FOUR CYCLE POWERED 


/ 


MEET THE MOST EXACTING SPECIFICATIONS OF 
FORESTRY AND CONSERVATION OFFICIALS 


WRITE FOR SPECIFICATIONS 


: | PACIFIC MARINE SUPPLY COMPANY 


| SEATTLE, U.S.A. 


Just Out! 
FOREST BANKRUPTCY IN AMERICA 


By Linut. Cou. Grorce P. AHERN Auwthor of Deforested America 
319 Pages. Bound in Forest Green Cloth. Price $2.00. 


This authoritative report, presenting the situation in each of the forty-eight states and graphically picturing 
the huge waste and wanton destruction of one of our most important national resources, should cause 
every citizen to think and act. 


AN AMAZING ACCOUNT OF FOREST CONDITIONS TODAY 


Enthusiastically praised by foremost forestry authorities—including Raphael Zon, Major R. Y. Stuart, 
S. T. Dana, Edward I. Kotok, Tom Gill, A. F. Woods, H. H. Bennett, and others. 


BUY OF YOUR BOOKSHOP or 
THE GREEN LAMP LEAGUE, INC., Publishers 
612 International Building, 1319 F Street, N. W., Washington, D.C. 


HARDY NORTHERN GROWN EVERGREENS 


Trees for Reforestation or Christmas Tree plantations from the most northern 


forest nursery in New England. : Dept. C-2 

It has long been recognized that a northern grown tree from northern grown CUPSUPTIC 
seed is a hardier tree and makes wonderful growth when taken to a warmer NURSERY 
climate. NUE 

We have an extensive stock of pines, spruces, fir and cedar for forest plant- Oquossoc, 
ing, Christmas Tree planting or lining out purposes at prices in keeping with Maine 
the times. Write for Price List 

BY ERNEST THOMPSON SETON 
8 Volumes 50 Maps 1500 Illustrations 3110 Pages 


Regular Price $40.00 — Special Price $20.00 
To Members Only of The Society of American Foresters 


Each of the 8 volumes measures 74% x 10 x 1% inches. The binding is sturdy green buckram with gold 
stamping on.backstrap and front cover. Tops are stained yellow to harmonize with binding. 


“An exhaustive treatment, (of game animals), bringing together not only the observation of a 
life time, but a wealth of detail from the records of farmers, hunters, mammalogists and other 
scientists. . . . A book for the reader who wants authoritative data that are not too overwhelm- 
ing, as well as for the scientist, who will find in it a source book of uccurate and well 
arranged facts.” 


Take advantage of this very special price to members of the Society and place your order today. 


SOCIETY OF AMERICAN FORESTERS 
Suite 810, Hill Bldg., 839 17th St., N. W., Washington, D. C. 
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Dependability is an important quality in men, 
methods—or explosives. 

The dependability of Atlas Explosives has been 
demonstrated time and again in forestry work— PS 
proven by the exacting tests of the forestry service. 


The forester — of all men — appreciates, and 
reflects, the value of dependability. He knows 
that dependability is never an accidental attri- t 
bute. He has learned that the dependability of 
Atlas Explosives is built on a foundation of 
ample resources, thorough knowledge, and years 
of experience, plus plant and laboratory facilities 


of the highest order. 


ATLAS 
POWDER COMPAN 


A proper explosive for every 


blasting requirement 
WILMINGTON, DELAWARE 
BRANCH OFFICES: 
Allentown, Pa., Boston, Mass., Char! 
ton, W. Va., Denver, Colo., Hought 
ese Joplin, Mo., Kansas City, N 


Orleans, ‘La., New York, N. Y., Nor 
town, Pa., Philadelphia, Pa., Pittsbu 
Kansas, Pittsburgh, Pa., St. ‘Lo uis, N 


Tamaqua, Pa., Wilkes- Barre, Pa. 


ON THE WEST COAST WRITE THE GIANT POWDER CO., Cons., San Francisco, C 
a a a Ra ag I SS 


Me SOCIETY OFFICERS 
aN 


Officers and Members of Council 


President, C. M. Grancer, Forest Service, Washington, D. C. 
Vice-President, Joun D. Guturiz, Forest Service, Portland, Oregon. 
Secretary-Treasurer, Paut. G. Repincton, Biological Survey, Washington, D. C. 


Council 


The Council consists of the above officers and the following members: 


Term expires Term expires 
Ratpu S. Hosmer... Dec. 31, 1933 E. L. Demmon___.____________Dec. 31, 1935 
Crmton_D. Hows 2 Dec. 31, 1933 A. F. Hawes... dec. 31, 1935 
SUUARTED. SHOWs Dec. 31, 1933 C. F. Korstian_._.______-_______Dec. 31, 1935 
Ciaupe R. Tittotson_____._ Dec. 31, 1933 Huco WINKENWERDER___________ Dec. 31, 1935 


Member in Charge of Admissions 
C. F. Korstian 


Executive Offices 


810 Hill Bldg., Washington, D. C. 
FRANKLIN W. ReeEp, Executive Secretary 


Section Officers 


Allegheny 


K. E. Pfeiffer, Chairman, Asst. State Forester, 1411 Fidelity Bldg., Balto., Md. 
W. S. Taber, Vice-Chairman, State Forester, Dover, Del. 
H. F. Round, Secretary, Forester’s Office, Pa. R. R. Co., Philadelphia, Pa. 


Appalachian 
C. F. Evans, Chairman, 223 Federal Bldg., Asheville, N. C. 
F. H. Claridge, Vice-Chairman, Dept. of Conservation and Development, Raleigh, N. C. 
I. H. Sims, Secretary, 223 Federal Bldg., Asheville, N. C. 


California 


S. B. Show, Chairman, U. S. Forest Service, San Francisco, Calif. 
George Cecil, Vice-Chairman, Chamber of Commerce, Los Angeles, Calif. 
Russell Beeson, Secretary, U. S. Forest Service, San Francisco, Calif. 


Central Rocky Mountain 


John H. Hatton, Chairman, U. S. Forest Service, Denver, Colo. 
H. D. Cochran, Vice-Chairman, U. S. Forest Service, Denver, Colo. 
Lynn H. Douglas, Secretary-Treasurer, U. S. Forest Service, Denver, Colo. 


Gulf States 


G. H. Lentz, Chairman, 600 Stern Bldg., New Orleans, La. 
P. M. Garrison, Vice-Chairman, Bogalusa, La. 
Robert Moore, Secretary, University Station, Baton Rouge, La. 
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Intermountain 


C. B. Morse, Chairman, U. S. Forest Service, Ogden, Utah. 
Chas. De Moisy, Jr., Vice-Chairman, 727 Shakespeare Ave., Provo, Utah. 
A. R. Standing, Jr., Secretary, U. S. Forest Service, Ogden, Utah. 


Minnesota 


Dr. H. L. Shirley, Chairman, Lake States Forest Exp. Sta., University Farm, St. Paul, Minn. 
L. W. Rees, Secretary-Treasurer, Div. of Forestry, University Farm, St. Paul, Minn. 


New England 


A. C. Cline, Chairman, Harvard Forest, Petersham, Mass. 
H. J. MacAloney, Secretary, Northeastern Forest Exp. Sta., 335 Prospect St., New Haven, Con.. 


New York 


H. P. Brown, Chairman, N. Y. State College of Forestry, Syracuse, N. Y. 
H. C. Belyea, Secretary, N. Y. State College of Forestry, Syracuse, N. Y. 


Northern Rocky Mountain 


L. F. Watts, Chairman, U. S. Forest Service, Missoula, Mont. 
J. E. Ryan, Vice-Chairman, U. S. Forest Service, Newfort, Wash. 
John B. Taylor, Secretary, U. S. Forest Service, Missoula, Mont. 


North Pacific 


F. V. Horton, Chairman, U. S. Forest Service, Portland, Ore. 

R. E. McArdle, Secretary-Treasurer, 514 Lewis Bldg., Portland, Ore. 

Vice-Chairman, Oregon: F. P. Keen, 501 Lewis Bldg., Portland, Ore. 

Vice-Chairman, Washington: W. G. Weigle, 4722 16th Ave. N. E., Seattle, Wash. 
Vice-Chairman, British Columbia: F. M. Knapp, Forestry Dept., U. of B. C., Vancouver, Can. 
Vice-Chairman, Hawaii: L. W. Bryan. 

Vice-Chairman, Alaska: M. L. Merritt, U. S. Forest Service, Juneau, Alaska. 


Ohio Valley 
Shirley W. Allen, Chairman, School of Forestry and Conservation, Ann Arbor, Mich. 
T. E. Shaw, Secretary-Treasurer, Purdue University, Lafayette, Ind. 
Ozark 


Glen Durrell, Chairman, Okla. Forest Service, Broken Bow, Okla. 
Wilson Martin, Vice-Chairman, Highland Rim Office, Dickson, Tenn. 
Charles A. Gillett, Secretary, Extension Service, Little Rock, Ark. 


Southeastern 


S. J. Hall, Chairman, 1412 Barnett Natl. Bank Bldg., Jacksonville, Fla. 
E. W. Hadley, Vice-Chairman, Lake City, Fla. 
W. H. Moore, Secretary-Treasurer, c/o James D. Lacey Co., Jacksonville, Fla. 


Southwestern 


Frederic Winn, Chairman, 1401 Rincon Road, Tucson, Ariz. 
William H. Zeh, Vice-Chairman, 606 N. 12th St., Albuquerque, N. Mex. 
Bert R. Lexen, Secretary-Treasurer, S. W. For. and Range Exp. Sta., Univ. of Ariz., Tucson, Ariz. 


Washington 


J. P. Kinney, Chairman, Indian Office, Dept. of Interior, Washington, D. C. 
Alfred E. Fivaz, Vice-Chairman, Bureau Plant Industry, Washington, D. C. 
Perkins Coville, Secretary, U. S. Forest Service, Washington, D. C. 


Wisconsin 


Crosby A. Hoar, Chairman, U. S. Forest Service, Milwaukee, Wis. 
William L. Barker, Jr., Secretary, U. S. Forest Service, Milwaukee, Wis. 


UNIVERSITY OF MAINE 


ORONO, MAINE 


The Forestry Department offers a four year undergraduate curriculum, leading to 


the degree of Bachelor of Science in Forestry. 

Opportunities for full technical training and for specializing in forestry problems 
of the Northeast. Eight-weeks’ camp course required of all Seniors in Forestry, in 
practical logging operations, on Indian Township, Washington County, Maine, under 
faculty supervision. 

For catalog and further information address 
JOHN M. BRISCOE 
PROFESSOR OF FORESTRY 


THE NEW YORK STATE COLLEGE OF FORESTRY 


Undergraduate courses of four years are offered in forestry leading to the degree of 
Bachelor of Science. There is also opportunity for graduate work in several branches of 
forestry leading to advanced degrees. 

The Marshall Memorial Science building, approximately 20,000 acres of experimen- 
tal forest lands in various sections of the State, the Roosevelt Wild Life Experiment Sta- 
tion at the College, afford excellent opportunities for practical work in forestry. 

Modern plants for instruction in pulp and paper making, in kiln-drying and tim- 
ber treating and a portable sawmill are features of this completely equipped institution. 


Catalog mailed on request. "SAMUEL N. SPRING, Dean 


SERVICE TO MEMBERS © 


) 
4 If you want information and prices on books, > 
fire-fighting equipment, personal equipment—in 
fact, equipment and supplies of any kind, write D 
> 
> 


the 
< SOCIETY OF AMERICAN FORESTERS 


< 810 HILL BLDG., WASHINGTON, D. C. 


TREES OF WASHINGTON 


The Man The City 
By ERLE KAUFFMAN 


$1.00 a Copy 


HE story of the Tree and the two Washingtons—the Man and the City—is the most 
| fascinating in the romantic history of a romantic nation. The book will bring to you 
a vivid picture of George Washington’s love for trees; every important reference to 
his trees he made in his diaries; the trees of Mount Vernon; the tree history of Washing- 
ton, the Capital City, and many other interesting facts. 
. Send your order to 
SOCIETY OF AMERICAN FORESTERS 
810 HILL BUILDING, WASHINGTON, D. C. 


SMITH 


INDIANS 


A) FAIL TO WORK! 
he === 


HE chief require- 
ment of any fire 
extinguishing ap- 
paratus is that it be 
absolutely dependable. 
The fact that THE 
SMITH INDIAN FIRE COMBINATION BRASS 
ran 7 7 aed he ING -TANKANDIBOR 
HOLDING PUMP 

always positive in ac- 
tion makes it the 
choice of fire war- 
dens, forest rangers, 
STRAPPED ON BACK campers and_ men 
Ready for action. WHO WANT THE 
Notice freedom of BEST. Solid brass 
arms. Operator can pump has no leather 
direct strong 50 ft. plunger to wear and 
stream of clear wa- give trouble, All 
ter in any direction, parts are extra strong 
to withstand any 
abuse. INDIANS are 
unequalled for for- 
est, grass, brush fires. 


SATISFY YOURSELF 
" se > ania ar Put An 
, = INDIAN 


To Your 


COMBINATION BRASS 

NOZZLE FOR SOFOOT 

STREAM OR LONG 
COARSE SPRAY 


PATENTED 


FORM-FITTING. VENTILATED SHIELD GIVES A CON- 
STANT CIRCULATION OF AIR BETWEEN WATER TANK 
AND CARRIER'S BACK. IT PROTECTS THE BACK FROM 
THE COLD WATER AND MOISTURE IN THE TANK AND 
KEEPS THE BACK WARM AND DRY. 


TH 


E 
INDIAN 
1S 


Low in Price 

Extra Strong 

Sure to Work 
Portable 


Quickly Refilled 


Highly Recom- 
mended 


D. B. SMITH & CO. Nay 


411 MAIN STREET 


Own Test 


Before those troublesome 
spring fires start, get a 
SMITH INDIAN FIRE 
PUMP and try it out, in 
every way you like. We 
know you’ll be entirely 
satisfied with the result. 
Write today for prices 
and descriptive literature, 


UTICA, N. Y., U.S. A. 


